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tgatt tret 7 77Ctaaaccr gtgatggtgg gatgattaan C7tgagtggt ctacag7aag 

ttaagt-ucaa ggtg7taaat gaangtgacc tgagatacag catctaeaag gcagta7ctc 

tea acnoagg gcaact t t g z t tctcana g g gcatttagca gt gtctgaa g taa ttt 7tgc 

attacaaoto acgggg7ggg gggtgaatat ctantggana gnagacccta acg 



::■> 34 3 
:2 - DMA 

3 * Homo 



gca7tgagag ga jc: t e 7 a a tacyatkat' 



aaaatgt tyg caa tct etcc 
aaacaaattt at oagaaa ag 
aaargaagao atytatt7ag 
ttagagaaa^ gc a a at 7 a a a 
tcattaaaar st i aggaae7 



at 

a aca r 
7cagt 



a 7cac 
aac ag 



tgacaa a 
ac aac 
aaa 7a 
aatga 
atg7t 



agagt gaaca rgcarccyac agaacaggag 

agg 7t aa tat cca gawt zz a aw a gga actt 

cteawca aaa agt gggtga a ggawat gets 

yatgaaaaaa aggct7atsa t :a:tgaw:a 

gataccat7t yayrccagct agaayggtga 

gga7aaggtg tea 



2 4: 

30" 
34 : 



/ _• 

dna 

H - -m j s a id ler 



m: s 7 _f ea cure 
( I )."..{ 321 ) 
n = A, T , 0 or 



■ : 4 0 0 : - 7 3 

gcactgagag gaa7tccagu gagagagaga gagtt ccacc 
agaaggtgaq aaagtctttg gttctgaagc agctt7taag 



7t gt act t gg gga gaga aac 
atctttt7at ttacttcatt 



12 J 



25 



t :aaa gt t e :: 
ataaeteatt 
tt t g a gt t 3 a 
g a g t g g a t a g 



rat get g ;: ra 
rat aeaaggg 
::-:c:aaa:a 
aga:::: 



aagt 5 z rat z 
agat a:::a^ 
::at:::gaa 
3 



rttt ggggta 
aaaaaaagtg 
at ^a:acaga 



ct gttttet g 
agcaaat :t: 
ga aa gaang a 



a g e t c c a g t g 
a aaaaggt gg 
t gttggg:. gg 



212 

2. L 1. 

tit 



7 4 
3t I 

d:ja 

H :>mo saoien 



4 Ct 

geactga ga j 
agaaggvgag 
tea a agt tec 
ataaeteatt 
cttgagt tea 
gagtggatag 



gaarttcaga 
aaagtcttt g 
eat. get grea 
tat ae a aggg 
g y :zt a a a t a 
aaaeeet a ae 



gagagagaga 
gt t et gaa g z 
a a gtge :at - 
agatac t r: ag 
rcatrttgaa 
■3 



gagtt:::ac: 
a get t ::taa g 
rttt ggggta 
a a a a a a agtg 
a t g am a za g a 



tt gtacttgg 
atetttt -at 
et gttttet g 
age a a ate 1 1 
g aa a g aagg a 



ggagagaaat 
ttgettcatt 
ageteeagtg 
aaaaaggtgg 
t gttgggt gg 



7 t 

?■ : 7 

DMA 

Homo 5 a: 



-.40:";. 
geaet gaaaa 
aaeteagt. 1 1 
agtc agat. a a 
tt gttt taag 
■:actctt:ta 
gagtgga*. ac 



gaacttccac at geaet gag 

t eagtteea at :ctgattc 

ettagette ttcatatgea 

ga": tagaaaa atatttggra 

aa::aaa:aa ataggatttt 

aaacrrt 



aaatgcatgt 
aggtgt t 1 ae 
aaatgagaat 
t gea g tag a a 
ta-gt ggtgga 



teaeaaggae 
taget 
gaa a a 
attea 
a ettc 



gaagtetgg 
aeaea aeettaagea 
gtaet eategetgaa 
attag tatteatttt 
agaea eeagaaatgg 



L-v 
It: 
'1.:: 



4 4 

■ ■»mo sapien 



egt tagggte 
tataet t * an 
ttgetatogt 
getatccct r. 

qZqZ 



t?t«at^eaet trractactg a:caaa:t 

gtrctgggat atatgtgcag eatgegtagg 

gotttgrtgc a:-::atcagt eeattateta 

cc^tag^occ :ta:a:cc:c aa:agg:t 



atttatttaa ttatttttat 
tt tgttgeat aggt at a :ac 
eattaggtat tteteet aat 
agtgtgtgaa gttcctrtra 



2 : ,4 

:ua 

Homo 



;ap len 



• 4 0:.): 
egttagggte 
gatgge aagt. 
gat aat aaag 
et eettttgg 
gtteetetea 



77 

tetateeaet 
tewtttaeea 
gttaat at t a 
a gat aeeett 
gtgc 



gaaatet gaa 
tact:: ttaa 
ataatgatt t 
tt atct ccag 



geaeaggagg 
ratttygttt 
att tt aagg z 
tgeaagt et g 



a a gaga a gea 
agt t t taaee 
at t eeeraat 
gat eaaagt g 



gtyetagt ga 
tttatttatg 
ttgeat aat t 
atasamagaa 



26 



:210 
1 1 

1 



78 

? S 5 

d:ja 

H >mD sapien 



feature 
(355) 



A, T,- 



o r 



tt:^t-i.:a^ g::aaa:;atga a:;tg:;aggag ggtggtgacg 

c j g g at g gn a ::ga ag acgc a ::tgg an cac gtgctta^gt 

^::t ga g-iaga cgcaggaccc ttatgac^t ^agaat^tt^ 

attgantcc:: antgacacca gaga :ac::c n::a::agn 

ttcctgtuga ng;:c:c-:tt gtggaggaaa gctceatnag 

jt :aac-i gt t tcgat ggct gtgatgggca tag teat ant 



atratgatgt tg^cgatggt 
ecttttg^tc tgttgatggc 
a za aeggga g atggcactgg 
aratcantat attgatgtag 
ttggtcatc: tcaa::aggat 
taaccntgtn t cgaa 



12 0 
1 ' 



4 0 6 

:.i::a 

:tcuo s at 



t ; 4 u 0 > 7 -j t 

taagagggva t:cagcagaaa ggttagtatc 

ctgctatttg aagtgtaatt gagaaggaaa 

■::cca g t g a c a g r t .a g g a t g t g c a 1 1 c t c c 

ttaagtca }a acagcagact cagctctga: 

eggaatcctg tcgat t agac tggacag^tt 

gattttttaa a a t 1 t at at t gtaaataatg 

tgta^agt^. a t ;:t a a gt taa tttaaaagtt 



at^agatagc atcttatacg agtaatatgc 

attttagegt gct^actga^ ^tg^^tgtag 

ag;:catcaag aga-tgagtt aagttgttcc 

att^tgattc gaatgacact gttraggaat 

gtgg^aagtg aatttgcctg taacaageca 

tgtgtgtgtg tgtgtgtata tatatatata 
gtttggtac- ct-tta 



}t 1 

:.it;a 

Homo sapien 



tttttttttt 1 1 act rgg- tcagt:taat cctttttgta 

agggctagga tgatgattaa taagagggat gaca:aa:ta 

tgtagggct : at. ;gtagggg taaaaggagg gcaattt :ta 

atagctacta agaagaattt tatggagaaa gggacgcggg 

ccgcact^gt aaagggtgga ttt.tt:tatg tagccgttga 

ataattatt a gt agtaagee tag gaga 



gt z act cat a 
ttagtggrag 
gat caaata a 
-gggggatat 
gtt gtggtag 



gg-cagactt 
gttagttgtt 
taag a aggt a 
agggtcgaag 
t c aa a atgta 



mo sapien 
•:4 0-:> :1 

taqtctatgc ggttgattcg gcaatccatt 
attgeattea taatttatta t gcatttatg 



at ttget gga ttt tgtcatg t gttttg zca 
cttgtatctc ctaagtcatg gtatataatc 



120 




-at gcttttt 


at gttttgt z 


t ga cat aaa 3 


t ct 


:aa:aaatat 


caacacagtc 


t acatt t at t 


t gg 


a gc a cat 


t a a 


gtaacaaagg 


z a a gtga ga a 


gaa 


argactgcg: 


atagacta 








010 










. : 1 : 










0 1J 


- via 










• H-.>m:> 5 apden 






4 0 0 








c ct t za-^ :c t 


zz ac:cccac 


t a ata gectt 


teg 




■:-:ca ::a::a 


aeetaet ggg 


a ga 


ccgat c a a at 


a: -za-zzcz-zc 


t a ct t a z ag g 


act 




a t a 


t t r ace ac a a 


cacaatgggg 


etc 


a::::ci 


r tc 


acacgagaaa 


acacectcat 


gtt 


acccct-: 


a a c 


zc cgac ate a 


ttacegggct 


tte 




: 1. 0 










0.11 


• 111 








:-i j 


• L'NA 










• Homo sap' i en 






4 0 '"1 








agccac: 


tac 


c ace 3 a tec a 


eaa aa a a aaa 


aaa 


a tagad 




aa :aaa a agg 


a ac at t tgee 


ggc 




: 1 ■ - 


• S4 








j 1 1 


• 204 








.:i 0 


• DMA 








.": 1 0 


• H'-'ino sap'Len 




■ :•; Oh 
t cgggtgata 


eetcrt cagg 


ceaa gaa gat 


aaa 


a aggaagaaa 


ggaga aaaa a 


gggcatcat c 




tgaggtggat 


te.ncgagttg 


eggaeaaete 


ett 


ctggggaaa.j 


c^agtcaat - 


aggc ttt gaa 


gtt 




; 1 0 


^ '-. 








0 1 1 










; 1 ./; 


• :;ija 








: 1 :■■ 


• H'jmo 5 a pi en 




gcaccga 


4 j '") 
eag 


gaactccgct 


ggaaaegggt 




ctcagta 


act 


tcettgtgtt 


gtgtgtatte 


a a e 






gt aacaccct 


twttgtggaa 


ttt 


gt saaag 




gaaaaggaaa 


tatcttccta 


taa 


tccttt g 


tga 


tot gtgegtt 


eaact caeag 


agt 


aggaaa : 


a c c 


e + : octtgtaa 


agtetg eaag 


-gg 




.": 1 0 










.:ll 


• 2 >3 








212 










27 



t at ^ a ga 


g ccctttgca 


za cagggatt 


180 


t ga at at 


t g catat ct g 


ctgt a tt gaa 




t g a aa ag 


:^::a:t:a: 


a a z a g t r ate 


('' 1" 

,j_ r 


atgactt 


ctagcaagcc 


t cget aacct 




aetet ct 


gtgetagtaa 


ccacgctctc 


1 


z a aca t a 


zz a gt c a tag 


t c ttat act z 


1 H U 


aetea cc 


e a ceac act a 


acaacataaa 




z at a cac 


ctat tee tea 




.: 'J 0 


e t e 1 1 








aa aaa a g 


a a a a a tatea 


aggaaca aaa 




ctgagga 


ggeateacec 


g 


: 1 1 


gcttcag 


a z tee taac a 


e at t tee aaa 




gttcega 


agggt taggg 


aggaggaaat 




t gat gee 


aagegaggt g 


eagceggaga 


: 8 o 


cct ct za 


gtge 




. . 4 


ttt :atg 


taaggctaga 


cag a ag aa 1 1 




tea z asa 


gt t gaacgat 


e tt 1 1 ae a z a 




gcaagtg 


gaga tt tea g 


seget t tgaa 


; s i"i 


aaae t ag 


aeagaatgat 


tet z agaaa z 




ttaacet 


ttewtt teat 


aga a g ca gt t 


. : 1. 1 0 


atagaga 


cect aacg 




j.4 8 



28 



2 1 °> * Homo sapien 



:-;o "i • >j». 



■gcactg v t j 


ga.- 


c: tcytt 


gt gwt gt ktg 


yattcaact c 


a sagagt t ga 


asswt smttt 




acabagw-: oa 


gg. 


ttkcaaa 


ca -tcttttt 


gtmgaa tytg 


c aagwgga k a 


tttsrrccrc 


12 


cttgwg t/:w 




ktmgaaw 


mg grwatatc 


ttcwyatmra 


amct agaca g 


aaksattct c 


If 


akaaws*.. yyy 


y* 


tgawgws 


tg :rttcaac 


t :acag agkt 


kaacmw:y:t 


kyt sat rgag 


2-3 




a ^ 


ctmt 1 1 


ttt ggatt -t 


gcaagt ggat 


agagaccc: a 


acq 


2 9 



Artificial Sequence 



:tcctaggct 



Primer for amplification from breast tum:>r sDNA 



:.:l'V- 88 
211 - !■"> 
::>:ja 

_ 1 .v ■ Artificial Sequenc 



agtagttg-- 



Primer for amol i f icat ion from breast tumor zDUA 



oil'.: ■ >• ^ 

• 2 1 : • 11 

■:2 12 :■ DUA 

- _ 1 : ■ Artificial Sequence 



oii3:- irimer for amplification from breast tumor coNA 



ttccgttatg c 

• I '"■ o ^ 0 

• ; : i • il 

-:.::.:> l'NA 

■:. Artificial Sequence 



•22 2 • Primer for amplification from breast tumor cDNA 

j ("i : • r -u 
\ ggt aaaggg 

ozlU> ^1 



29 



tcggtc 



211 • 10 

.:io • d:ja 

0 1 ;i • Artificial Sequence 



Primer f:>r arrvolif ication frDm breast tumor cDNA 



4,1 :, • ; 

'l t j. A 



J J 



tacaac g-i-q q 



:ja 

rtifi^ial Sequence 



■Timer for amplification from breast tumor cDNA 



10 



10 



1. 1 • 1 0 
1.0 • ON A 

l.j * Artificial Sequence 



E'rimer for ampl i f i cat ion from breast tumor cDNA 



tggatt rrt o 



10 



:o:r- Id 
:;■];• una 

: 0; I o - Artificial Seauence 



F rimer for amplification from breast tumor cDNA 



ctttc: 



10 



1C 

I0NA 

Art i f ic ial Seauence 



Primer for amplification from breast tumor cDNA 



•:4tu> 95 

tt ttggctcc 10 



30 



• :o 

* Artificial Sequence 



"imer for amol i f i zat i :>n from breast turner cDNA 



* :4 00 ■ 0<o 
ggaa cc a at 



t cgata 



.11- 1 ■.) 



Artificial Sequence 



Primer for amplification from breast tumor cDHA 



0 0 ■ 07 

.1 I:; .- 9H 

:::: * 10 

:. ; o ruA 



/;!?■'• Artificial Sequence 



Primer for amr-1 i f icat ion from breast tumor cDNA 



• ; 4 :"i 0 ; • 9 ; z 
ggtact aagg 

•OO.0* 9? 

i 1 1 1m 



1'] Artificial Sequence 



Primer for amplification from breast tumor cblJA 



agtctatacc 



100 

10 

DNA 

Artificial Secuence 



Primer for amplification from breast tumor cDNA 



-:4')')> 1U0 
:tatccatgg 



31 



tctgtc 



2 1 < • 1 0 1 

■ Di ja 

• Artificial Sequence 



■• Primer f:ir amplification from breast tumor cDNA 
■JO'.- • 1)1 

■ 102 

- 10 
• DNA 

- Artificial Sequence 



aagagg 



Primer for amplification from breast turner cDNA 



A :.)0 • 1 0 2 
rta z 

: olo • 1 0 3 

:2i: - 1" 



PIJA 

Artificial Sequence 



Primer for amplification from breast tumor cDNA 



■•]":;:■ lr3 

cttcaa :ct o 



: 1 ■ 1 0 4 
:ll - 2 0 
:1 : - DIIA 

• Artificial Sequence 



Frimer for amplification from breast tumor cDIIA 



- : -i t"j i . 104 

gctcct : + + .g ccttaccaac 



CIIA 

Artificial Sequence 



Primer for amplification from breast tumor cDNA 



4 0 0 : - 



105 



32 



gtaagtcqaif ~aqt gt gat g 



gtaagt 



gactta 



gtaatt 



..10 • 

_ ; I ; • _ : ; 

^1. • r.i:iA 

• Artificial Sequence 



Lmer for amplification from breast tumor cONA 



'.A '")' 



caqtctgatg 



.:}■': • b>~ 
111- . 

:l • :>:ia 



:-l 0'.' 
v. gg 

:;■ 10 



Art i f icial Sequence 



i'riraer for amplification from breast tumor cDNA 



aaaqaat gt a 

1 0 H 

0 0 
L'tJA 

Artificial Sequence 



F rimer for amplification from breast tumor cE'NA 



4 J'O 

eg: caaccgragt 



/ (.") 
IN A 

Artificial Sequence 



t" rimer for amplification from breast tumor cE'NA 



atggtt'Tat c gat^gt ggaa 



T-TIA 

Artificial Se cue nee 



^j.- Primer for amplification from breast tumor cDNA 



33 



4 i "i • 11 :) 

acggggao:: g ::att gag 



i i i 

_L J_ 1. 

~ 1 
[VIA 

Ar*:;i filial Sequent 



L.mer f Dr ampl i f L r at i :>n frcim breast turner cDIIA 



■:.;■).. ■ ill 
tattct^a; c.j'V.xgctac 



i: • ;.;) 
i: • [via 



a:ataa 



cgggtg 



Artificial Sequence 



F rimer for amplification from breast tumor cEUA 
> 1 12 

tt tagogtto 

• 113 

• :.') 

• :»:ia 

• Artificial Sequence 



_ : * Trlmer f :>r amplif icati :<n fr :m breast tumc-r cDIIA 

■] o i 1 - : :.3 

.■ a'.: (r.cctcagg-: 



2 In • 1 11 

; 1 1 ■ ;. o 
; • E'UA 

lio- Artificial Sequenc 



L 0 



vii_ J . • Irorner for amplification from breast turner cDNA 

.)>>■■■ ;m 
agcatgttca gcccagacac 

o 2 \ i" r • 1 1 :j 

•:;":] ; > ; n 
- .. ! / • UNA 

• :;:']..-"■ Artificial Sequence 



.0 : i : • 

2'l'S.' Primer for amplification from breast tumor c ON A 



34 



•M "!0 ■ US 
gacacc*.: j c c c a jzatztj 



) I In 

.: • r>:iA 



;ificiai Sequence 



.*> ■ t'nmer for amplification from breast tumor cE'NA 



•:.;u,i • i 16 
tacgct j ^li Cd ct gt ggag 



...1.- ■- UNA 
:21V- Artificial Sequence 



F'rcmer f:-r amplification from breast tumor cDNA 



■ >) 11" 

c g t c a g a a t c t c t atccact 



2 0 



ill- 2NA 

2 1 :'■ • Artificial Sequence 



\r:mer fcr amplification from breast tumor cDIJA 



■:■;■"): - l l •• 
a g a c t g a of-: at g t c c c c t .f 



r.:iA 

•:• Arvificial Sequence 



tiv.mer for amplification from breast tumor cDNA 



tcatcgc* - eg gt <:act caag 



20 



1 U 

2 M 
LUA 

Artificial Sequence 



35 



■:22~-"* Primer for amplification from breast tumor cljNA 

■]>■' ■ 120 

caagat: : :a La jgc t gac 

:■ • 1 .": i. 



■tificiil Sequence 



1 !J 



:mer for amplification from breast tumor cE'NA 



acgtacv ";qt ci I gaag gt z 



.11 • i;i 
:li ■ UNA 



'2':'- Primer for amplification from breast tumor cPNA 



gacgct^.gqo cact tga za z 



2 0 



1. 1.' ' • ... 

u:ja 

1 ':• • Art i f ici =1 Seauence 



"'rimer for amplification from breast tumor cbNA 



gtat cgaccr. aqtcgtctcc 



2 ! - Artificial Sequence 



•:il2c Primer for amplification from breast tumor cDNA 
■ : -1 u i 1 > 1 m 

tagtgaccitt acaacgctgg 20 

•in.- :^ r . 
• . ; i .1) 

■:213:- Artificial Sequence 



36 



Primer for amplification from breast tumor cDNA 



;gggtgav j 



ct : ct oagg :: 

■ i;>5 

• 1NA 

- Artificial Sequent 



Primer for amp'li f i cat i on from breast tumor cDNA 



at j get it * tegggggctg a:a 
• ^ 1 (• • 11 / 
•111- ON A 

oil Ar t i f i c i a 1 3 equeno 



Primer for amplification from breast tumor cDNA 



•:4;m • 117 
ccggtatctc ctcgtgggta tt 



:t goct 



111 • 18 

ill" PNA 

11.-'-- Artificial Sequence 



1 rimer for ampli f L oat ion from breast tumor cDNA 



:4 0:' 

:: i: 

:l U 
1 .- 



cac.iaatq 



en; 



Artificial Sequence 



rr.:mer for amplification from breast tumor cDNA 



ocggaggag>T aaqotagagg aata 

■:ll l.-iu 

■:li:> 14 

i;--- DNA 

•:11j.^ Artificial Sequence 



37 



Primer 



■MOO • 
1 1 1 1 1 1 \ t \. *. 1 1 a 3 



H 



Ser Ser Gl y 
1 

Gly lie 



n : 

H 

PRO 

Artificial Sequence 



Piedicitei Th Motifs {B-cell epitopes) 

n :. 

Gly Arg Tnr Pne Asp Asp Pne His Arg Tyr Leu Leu Val 
5 10 15 



14 



21 



hi 



in 

PPT 

Aitificial Sequence 



Predicited Th Motifs (B-cell epitopes) 



VARIANT 

(22) 

. y ■ Xaa = Any Amino Acid 



• 4 0;V- 121 

Gin Gly Ala Ala Gin Lys Pro He Asn Leu Ser Lys Xaa He Glu Val 

1 ' 5 10 15 

Val Gin G.i.y His Asp Glu 



PFT 

..v- Artificial Sequence 

..V- Piedicited Th Motifs (B-cell epitopes; 



■ M 1 1 • '< j. 

Ser Pr«-» G, y Val Phe Leu Glu His Leu Gin Glu Ala Tyr Arg He Tyr 

1*5 10 15 

Thr Pro Phe Asp Leu Ser Ala 

2C 



HO 



13 4 



# • 

38 



211' > 9 
013 > F'RT 

. :l.-i • Artificial Sequence 



F'reiioited HLA A3 . 1 Motifs (T--ell epitopes] 



■ :•; • : 34 

Tyr Lei; Lea Val 31y lie Gin Gly Ala 

1 5 

■-10 • 135 
■:/:l! • 9 
•■.:*...: • PF.T 

•31 :i • Artificial Sequence 



Predicated HLA A3 . 1 Motifs (T-cell epitopes) 



■) Oo - 115 

Gly Ala Ala Gin 3ys Pro lie Asn Leu 



Asn Le 

1 



:: 10 • 136 
1". - 9 

3 1 : ■■ fp.t 

3 1: ■■ Artificial Sequence 



31: 1- Predicated HLA A3 . 1 Motifs (T-cell epitopes) 

3." \ : • VARIANT 

lo_. • ( 1 ; . . . (9) 

31 1- Xaa : = Any Amino Acid 

PI' • 136 

; Ser Lys Xaa lie Glu Val Val 



1 37 



PPT 



Artificial Sequence 



Piedicited HLA A3 . 1 Motifs (T-cell epitopes) 



O4 0IV- 137 
Glu Va... Val Gin Gly His Asp Glu Ser 
1 5 



3' 10> 118 
_11> 9 

:212> PFT 



39 



^ 1 ?■ * Artificial Sequence 



Predicited H LA A2 . 1 Motifs (T-cell epitopes; 



Hi; 
1 



a Ala Tyr Arg I ie Tyr 
5 



PF.T 

Artificial Seqaen:e 



Predicited H LA A2 . 1 Motifs (T-cell epitopes) 



* : 4 0 :"i - 1 j ^ 
Asn Leu Ala Phe Val Ala Gin Ala Ala 
1 5 



:: i : 



1 4 0 

■A 

PF'.T 

Artificial Sequence 



.3 • Predicited HLA A2 . 1 Motifs (T-cell epitopes) 
i'i ■ 140 

Phe Val Ai a Gin Ala Ala Pro Asp Ser 
1 5 



■ 1 1 

.];: 
. 1 ;•; 



14 1 

? .:■ * 3 
DN'A 

Homo sapien 



• : 4 ■■_) (. 
gcccgcgg .: 
ctgt.3t.-t.--t 
at:::t:r.^-: 
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tvuetgttg:: :t:cct?tca ::acg-j:ccc -tetgtaggg gtgtg::tgtg 

a-, tggt geat tttcacaca: a::a:t:tc: t zez get tea eageagteet 

caeaeaggac taeettgtea gatgangata atgatgtctg gocaactca-: 

etagt tatangaaga geeangecta naaeetttta tectgnccec 

at zee tgttetatge eetatt::tga tttttggtga aetttggage 

ettta tteeageete ::t-::a:acc atggtanggg ggtgctgttc 

gtgtg tctggggaat ettnananct gc^nggagtt teenangcat 

tgett a at tan at ng tgteeagtgg zeaaeenzzn 



to tea 
aeote 
nteet 
gtoag 



1? 



: 1 I- 
:l j 
■] 3 



J ^ 0 
t31 

H-.cno 



t gacget* gg 
aaat tcteee 
etgtgt t t e t 
gttttte it a 
tctt get oa i 
aaaaea :att 
tgtggt-aet 
get tt tar. ct 
tateeat era 



: _ 'j 

•a-::tga:a etaaatagea ttttetaaag geetgatt^a gagttgtgga 

rgteaggg attgt^agga aeagggetge teetgtgete aettta^etg 

•*.ggaaaag gagggaagag gaatggetga tttttattta atgt: 



: za 



t^ett -ttgg 
aaageaggte 
ret gaggeee 
t^.teteetet 
gee aagt tat 
gatetgt etc 



attet:ttet rtgataaetg ttee-ttttg gtettttt-t 

tetttaaaae tgagaaggga gaatgageaa atgattaaag 

agag at taaa tattaggtaa ataetaaaet gettg^tgc 

tttaeatget otatr:etet a::c-:::a-:c tatt^atatg 

etggeettte ateaa:ette teeettagee taetggggga 

tggtgtattg gtgttaagtg geeaagegt^ a 



. 1- 



Hi: mo sac L en 



attgacgett 
ettteetgee 
tggtecteaa 
teggetaega 
aeaatggggg 
eatatttaea 
eetgaacage 



jge:a-ttga eazzeqeetq 
aeeagetg :e ae tgea za za 
z-iz zz ^tgag gaga a a gage 
:.^.tggeage eag-tt 2 eze 
zaeet ^etga gaaaea tatt 
a aae zz ega tagt geagee 



tetgeaatae tggggeaagg 
gagateagaa atg zza z za a 
agaage z z gg aagt zaqaaj 
aeetgtggea ata aagt ^gt 
grraggeaat teggegtgr g 
taetat^eae tattget:et 



goetteaetg 
teaagact gt 
aagetaga 
atggetta 
eateagag 
getgea a a 



1 1 

a z 



atgggaetgt aetgaataet ggaageaget ggtgatggta ettatttgtg 
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tat::taaaca ::aqagaaggt acagtaagaa tatggtat^a taaacttaca gggaccg::ca 48 
t:::atatg: agtccgttgt ga ccaaa a t g tgtcaagt^g ::aag:gtca 37 



:1V 



DMA 

:■ >rno saoien 



mis:: feature 
■; 1 ) .7. (378) 
r. = A, T , C or 



■:4 0 0 
t gt at eg. a :: g 


ta^t ggt ^ 


egggctact a 


ggccgttgtg 


tgctg gtagt 


a c 


etggtt 


-a 


10 






eccgcgtcgc 


cccgaagcag 


ggggaggact 


tc 


gcccag 






aaggcagt r . 7 


r.j tgagttt t 


agct gcggca 


ettcgagacc 


t etgagccca 




tccctc 


*'J 




gagcctt 


eaatt a a gga 


ageeagggt a 


aggattcctt 


cctcc—cag 


ac 


accacg 


a a 


7.4 


caaac ea z za 




tctggcagcc 


c atatacatc 


agaacgaaac 


aa aa acaa 


za 


3 0 


aataa aonaa 


aaccaa a a aa 


a a a agagaag 


gggaaatgta 


tat gcctgtc 


ca 


tcctgt 




3 6 


ctttagoocg 


ccagctcct a 


nagggcaggg 


aecgtgtccc 


ccgaacggtc 


-'3 


tgcagc 






cgactgc.rgg 


aaatatcgga 


ggaggaagca 


gagtcageag 


aagtcgaaeg 




gggccc 


?■? 


4 0 


eggctct~ gg 


gggctggtgt 


c gcaccccga 


gaccgcttcc 


gettctcgte 




agatct 


ac 


34 


gcttgct 


c ;gagtggga 


naccaccacn 


:-:nata-:a 













1.1.) 
3 1 1 
313 
_ 1 7 : 



l>:ja 

Homo s a: 



•4 7i:V 
tgtat egaea 


t ag 


- ggt etc 


c t ct tgc aaa 


gga-tgg — g 


gtgaatggtt 


— ccgaact 


atggacttao 




aaacata 


tec t atcatc 


atta meagre 


g :aaaatat: 


agaatgtgc t 


gtcacc r- to 


ca Z 


ctgattc 


ct agaaggtt 


agtcttag at 


atgc tacttc 


aa ectgt acg 


ctgtagtgot 


Zt g 


aatgcat 


ctttcgtttg 


catttttgtc 


tgceeaaect 


gc z a at t at a 


gctgcttagg 


cot 


ggactgt 


c etggat aaa 


gctgtcaa aa 


t arte accag 


cccagccacc 


ttacaa |:ta 


act 


aagtcaa 


etaaatgett 


c-ttgrcttg 


eeagacctgt 


catg tea ate 


otcaatt.t.r. 




tt cattt 


c gggtgccct 


aaa: eccagg 


gtgtgact 1 1 


cot agcat z z 


c gt aac it.;,-; 


a*", t 


:cca age 


aag zacaact 


ccacacaat a 


z t t z ecagaa 


gttcact get 


gaagcctt t c 


+ +■ 


oacccag 


eggagcaact 


cgactt ccta 


:aa:tt-:cct 


cateagag — 


acaagag*.."it 




at at gga 


g ac :actacg 


z eg at a za 







1.. 

1 ri 



3') 



7. 3 4 
77JA 

H'"-mij sap i en 



mise _f eature 
: : ; .7. (345) 
r. = A,T,C or G 

■:4 jo .:c4 

tgtategaeg tdntggtetc ceaaggtget gggattgeag geatgageea :ca:tcc:ag 



gt ggat zttt 
aaaagtjttt 
tt ^ttt :at z 
a agt t z :aac 
gatattgatt 

• : ? 1 ~i 



•:21.s 

•:400 
tgtatcgacg 
aae agg.gacg 
;: t ^ t a a g t a t 
— tttgaea.^ 
t 3a -ten gat 
aatgetggtg 

<21u 
<J1I 
-:212 

-.Mi 3 




- ;4 m n 
aggngnggga 
tcagtgtt tt 
aaatta-n-iit .: 
accaataot 
gagtggi-.t t 

• '. 2 1 0 

■■;-"to 

gggaaacact 

ar.c: geaaa 
::tca: aat t 

-atg-azx^t 
gaccet :aqc 
ctca ^ 3 tagt 
cggctatgtc 
aagtag-eee 
ceeeettcct 
aatcct zeet 
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tt-tttata: tta-ttcatt aggtttetgt tatt:aagaa gtgtagtggt 



tcaat :ta:a tggttaaata 
tttaggttga ataaagaaac 
catagaagaa ;:tgeagaaga 
tagaagatac aggaggaga:: 



atgatagcjt gggaaataaa tagaaatttt 
agaaaaaata gaaeataetg aaaataa: :t 



a at g a a ga aa g: 
-a-tacgt::g a: 



3 a _ g a t g a 
a 3 a 



: - a g a t 1 



12 
IP 



.-■4 7 
H-->m-: 



iaoien 



tagtggt::te ^aaactgagg 

eaa g a jagg z agtttaaag 

:::aa aa:iga:-:aa 

c-i-'jcct t :aa :taa :ac aa g 

a .: gt t gt t ct ga :g:-:caaa 

:av a acagac tecaatggag 



tatgtgtgcj actag:a:a: aaagc:::c: o 

ggaatetgtt tctaaattaa t::c-:aco:c 

ggtgtgaagt etgtgetjtt t::caac:c: ".^ 

aaaaggjatg ::cgacac:: tt^etgagt^ .".4 

gagctccaga aca::aaagg gajaatteag 2:0 

ac:actacg: cgataca 34 



:itiA 

Hem:- sapien 



nu se _f ea ture 
( 1 j . 7. (281) 
n - A, T, C or 



■ 22 0 

ntgtategae gtagtggtct 
gg a .:a atga g geajeattgt 
tt. gtcatgac aagtct gga a 
caaeaaat :a gaaageeaga 
a:acac-:t za ggagacca tt 



cttaaeagt- tgtcattcag tJtg-aggtg 
caettattga :::c:cag:t ::aaatgc:g 
ttcctgatga ggtttta zaa agtattttgg 
aagaggatee tttcaatatt gcagaaccac 
a zq teg at a: a 



is 

:. 4 



.:2 / 

r\ 4 C 

:>:ia 

H -^3 



■:c tteee age 


ettgtaaggg 


-t ggagt 




0::: agt at a 


tgtt gragaa 


ggt tt tt :ag 


aggattat gg 


agt zz ge 




aaa a aagg z a 


a gttetggat 


gt agaat ggt 


za aagt 1 z g g 


agttgag 




: t ttttgaag 


ggt :a:rgaa 


gt*. taagtt g 


tgtggegggt 


tgttact 


gaa 


att teeggtc 


t z z zz gat za 


at * gat :aa: 


ggetgagttt 




age 


a t ttetteeg 


t ggtt :eac: 


te zZ aat t tt 


acctctaagg 




gag 


zz agaeegtg 


ttttegctte 


eg ;ttcgget 


tgccctgtac 


tgeetet 


zz e 


t ga agaagag 


gagagtctct 


cc-a tegeet 


za aaa :-:ag-: 


:taetee 




agggteatcc 


tatg<iet:tt 


ccttgt agge 


te ateaee za 


ttgeet z 


ttg 


gt t g :aaeeg 


t ggt gggag g 


tetact aee a 


zz gagagagg 


:aeaagt 




tct gggtgat 


gagt g:t : za. 


ggt t. tat gt z 


:c: tettt tt 


aettetg 


act 


tgt at aat tg 


gaaaa:::a: 


t e t z t g a a a a 


geeceagget 


ttgae tt 


:ac 


t gat ggagt z 


t gtactetgg 
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\X _-Cl w-ClL. -J -J — 


3 r" t~ 77'7^ 
-- a ---ddd 31 


tar? "^t 7 1 ^aa 


c a a 




7tat ::-333 ^ 


a ga g gc c aaa 


aa 7 


7 aa t, a 7 7 a aa 


Dtagaggaat 


agtgattaga 


g a d 




77a777a7aa 


rtr 3 a d 7 a 




7 7 7 a 7 D " 7 D t 


:a^aa3::t3 


taaaDttgtD 


taa 




7 7 a 7t 7" 1 1 t 




tagag^aDDt 


e ta 


"aac:" 7 7 Da 


DC z 7 aa a 


ata gc ratg z 


tct 


CCC aa t 


a a a agg aaac 


Z z z a a aaa zz 


a g a 


a 7 - 1 1 *~ ^ a a a 


3 ^ 3 - - - - 1 


aa 7a r r *" r " z\ 


aca 


- a 7 - ^ ■- a aa - 


agDtgaaaaa 


age Da d t gat 


aaa 




. j. . J 3 — 




cat 


d t gac t a a a 


:r d d ac t a 1 1 


- - - a t - -a " 7 


act 




t ga t c 1 1 Da a 


a a *" a t a c 


r aa 


a >-aa t a'U^aa 


c 1 1 cctcqaq 


a aa uaac* - ac 


7 aa 


a a a t - 'T~ .7 " t 


,7 f" .7.7 -7-^ t ^ ^ :7 


A - ~ ^- 1 ^ „ J. ^ 


c a a 


. j „- _ _ — ■ a - 


-- 1 dd"' 


-aa" 7 7a 7. " a 


a 7 7 


^ ~ d - ~ - - ~ d - 


*" a - *~ 7t a-- a *~ 


at a - 7" a 7 a 7 


cc a 


■ ^a -7'" 1 a 7 7 *~ 7'7 


c t g t aa t c z a 


-tar a a a 7 7 a 


d a t 


aa" aaccaaa 


a agctgat t c 


aac aactcaa 


aat 


a a ^ t - a^ t a<- 


rr- a^aa 1- 1 


■-I - r t -cac aa 


cca 


a i" 1 3 a 3 =1 a 3 a 7 




t cag a a c t ca 


aa 7 

d - 1 d 


t tct tcctga 


- , ^ :"-r a aaa 4- ^ 


ttcat ac d d d 


a a a 


t a c a g t :tac 


ca r re at t ta 


aa a ja aa -a a 


a 7c 




t d 1 1 c aaa gc 


c t a a caga t d 


a a 7 


a aa *^ a a a *" a-- 


ca aaa aagg z 


c d t a a a dcc a 


a-- c 
d - ^ 


■-a a aaa a a a a 


a t =7 aaa a a *~ r 


gac 1 1 1 acag 


a aa 


ac d 1 1 ctagt 


a - " aat aaa - 




aat 


aaac t g t caa 


z aar a a r t 


a agtt 1 1 1 ac 


tea 


at t *- a-- a 


z a777t^ t ~ aa 

-■^ddd ~ j ^ 


*~ aa t aa a'-c a 


7 0 e 


=1 7 *~ ^. ^ 7.7 ~* 7 


t a a a c a 1 1 ca 


a *~ '7 7 a a 7 ^ z -.^ 


cat 




j - - j ^ - j 


zz ace d ^ aaa a 


aa d 


77t-7*~^3,"-ir!~ 


afar a aat ^ ^ 


dc 1 1 e d 1 1 1 a 


a - - 

d - ^ 


*"~ .7 .7.7 i"* t .7.7 7 t 


z ct t acct 1 1 


t 7a a a t ; - a 1~ a 


tat 


■- 1 .3 a a a a : i t a 

- - - 1 d 3 d J - d 


-aat r aar 


a a a a. a t a t c a 


caa 


c c cc3 3 0 aa, g 


t ac aag a t a t 






~z c t ga a caaa 


; - a a a 7 ^-^i^ *" a 

-^ddd-'-'-'-d 


ecatt Dattc 


-■-a 

- - d 


1 •-'3 J i ^3 J 


d d — " 


- - - d - - - d d 


=) ^ -7 


acgg 7 1 Dt ga 


^1 ■7i" T *~ .7 7 ^■^■"TcT 


^■^^v,'__^d-d 


*" 7 7 

- d d 


aacagag 


a ac tag aaac 


atgggtCDcc 




ccaagttggg 


tgaagccatt 


a g att a attc 


t t t 


c t z zz g t 0 a a 


d 1. L U d - ^ - 


e t taa g a c t c 


3 3. 


ca at: gat 1 1 g 




^ ^ ^.""^ ^ jaag* - 


777 
d d d 


*~ .a ace :*"i}tt 


- ^ + " aaa ^t 




taa 


.a c ^ c t d ;ct t 


ag.Dtaagagc 


gDDagatgga 


t- - 


tt cot Daagg 


act taa Dttg 


tg Daag Dtga 




gat aagatac 


tgtgg^aagc 


ta tatecgea 


gtt 




ct z caq-zaa-z 


caeeaeect g 


ate 


ggDCCtocac 


cagcaaaaag 


attctgactc 


azt 


t agcagt aaa 


gttttttttt 


ctttttcttt 


Dtt 




- 2/: -3 






1: 


- 4 1-3 






• 1 


• DK'A 






■:213: 


' Homo sapien 





DtCDttt 


t gaDDDtttt 


Da d Dt Dt gaa 


7 3 


t ac aa d d 


t d a d a t Daa d 


DaataggDcg 


■-4 


Dtaatt g 


g ga d Dt a at t 


gggaDDDaaa 


< ij 


DDaDcgg 


t at Dt d Dt d g 


t gggtattca 




g g d ga Dt 


ga a gt d gt d d 


aggggDatga 


1 ,." 


g g a ggct 


tat Dag a 1 1 1 


aca-z-z DCttt 




t a at ttg 


g rat 1 1 gt g g 


ct Daggcagc 




gg gat 1 1 


t g Dtgga at g 


a a ta d d a gt d 


1;: ;■■ 


gtcaa ga 


g gt tga a a a a 


Daaaaacaa g 




■zjz at eet 


ggagt atDag 


a gtttact gt 


1 


g gt gt 1 1 


a aat z z a get 


aca Dt actt z 


1 . : . 


gtcagga 


aetgt t gga a 


acta Dt ga a a 


144 


ga aaggt 


ggatgecace 


atgttc ac ag 




ag gee gg 


t gcagctgtt 


aeeat g g a g a 


1 


a c acct c 


a gca Daa aag 


gctgaatt ga 


it.: 


a t a 1 1 a a 


DgttaaDaDt 


gaDagcaggt 


ltt; 


tct ace a 


ggagegtg gg 


eta Dtc acct 


1 ■ 4 


Da aaagg 


aaaacaegge 


tgtt geecgt 


1:- 0 


gcagtgt 


gact t tcagt 


caegeetcta 


1 >* 6 


gatetgc 


ctgaeaatee 


cgcatactca 




ccaataa 


a a atcaggaa 


ggt tggt gga 




ct Dtt gg 


ga aa act t ta 


a tea gtcac z 


2-':A 


t aDDtea 


gDtcct DDgg 


ageegtttta 


J 1 : J 


cagctct 


Dog gtgeaca 


a DCtgcgcc z 


._! ^ r .< 


caggeca 


Degtctccaa 


ga aaaeteac 




t a a aace 


acaccgggct 


gggt aeaaat 


j :^ 


gga ctga 


agcatt tg Dt 


a cca aaa a eg 




a tga aat 


cat dcc teg a 


catggg Dtg d 


: i 4 'J 


tt DgDCt 


t gt Dtatagt 


ttagt Da gt d 


J 4 r. 


tgtg Dct 


at Dgacc d za 


ga g etct ggg 




actet t a 


e aaa at t a a t 


■Dt ta gaa a do 




ctact ta 


ga gt aaggt g 


■Daeeeettac 


;.^.4 


gggaggg 


tgetgect at 


ct tgcctaag 


; t 1 


actaatt 


t atta Da gt a 


c ctaeagt Dt 




gt t eg a g 


g a ac z za t dc 


caat Dcaatt 




cc ag gt g 


a Dctgttgtt 


tgtt aaa aag 


v 0 


a gacc t c 


a Daeegt zaz 


Dacgatge Da 


. : A "~t 


at teat c 


a Dteceg Da t 


za aa a a gg z z 




gctgggt 


Daggcce Dtt 


aaaactgea d 


*, ; i r. 


t tct ta a 


t tt t gtaaa a 


Daatgeatag 


1 ; 


at a a ddc 


Dct t gt t at a 


aDtgaggaat 




gaatgt a 


gt gt tea a:: 


tggtttttaD 


'1 "■ 1 


t Dactea 


gettgtttDD 


acct g a a 1 1 g 




Datett g 


get Dtttea z 


tggDagccgc 




z-zagca-z 


at d Daag aa t 


gc aatt aa Dt 


.-■4. 


coca gga 


att egtccaa 


t tgate acag 


:>a* 


agtcagD 


agDcatcagc 


ac Dga gg Daa 




gaagact 


t gga t gat ca 


ttagtatttt 




tttttct 


DgtgDe 




3 64 
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mis z_ feature 
'1 ) .7. (419) 
n = A, T, Dr G 



■:-;:).]• 2 2 3 

taagagn'--.i c-i-i^atctaa gcaca g-c gt :aatgcagaa ta^agaacgt ag—tggtaa 

gtgtgtvaag ar.ggg-aat:: t ttg gagt ac agagtaaggc a::taa:c:t ag^tggggtt 

tg gtgacggt ccoagat gg :; t tac a g a aga aagtgtc^tg agatgagttt ttaagaatga 

ataaggr.a j aca::aagtga g gaetgact t gg^agtggtg aatggtgggt g go aa aa aac 

:t-:g-:r tggaaa::tg;: a ^gt aca gga atgaagaatg a ga z^gtgr. g gtgtttaatg 

agctgcii.r. a-.:raatttta tcctgaaagt t t r gaagagt naactaaaaa gtatntttta 

gtaagga^ar aac ::ct acat tteagggtta ttgtttgttt anatattgaa ggtgcctaa 



12 
4 1 9 



:.:10 • 

• V 4 h 

:212 ■ UNA 

■ .2 1 3 - • K omo s a p i e n 



aaga gg-7t..ao ct^ratgtag ccatggtggc aatgagagac :gattactac 
ttgtttaagn gagttaatat attaaggata aagggagcca g gt tttttg a 
a g g a a a t r a - :; a « g a t a 1 1 g a a g g t c c c a a 



:tg-tggaga 
:t gtt ggaga 



60 
120 
14 S 



[•t.'A 

Homo saoien 



• 4 0:'' 
taagagg.gr 
a a ^agg-n ga 
t tgttt'U a a 

tactat-r.a-:: 



_ :_) 

cnaaaaaaaa aaaatagaac gaatgagtaa gaootactat 

ct a", agtcaa tgataactta attataca:: taacatagag 

^tcgaaggat aaatgcttga gaggatggac ac:ccatt:t 



:t gatagt ac 
:gtaactgga 
:catgatgt a 



aoatgc:: 
ct ta 



tgtatcaaag -:atct-:at a: a::ctataaa tatgtaca>: 



H^<mo sat) i en 



•:40;i> 2 

taagagggta cgggt at c tg ctgatgggat ttttttttrt ttctttttct ttggaaaaca 

aaatgaaago Cc~i<i.zacaaaa ttattgaaca aaagacaggg actaaatctg gagaaatgaa 

gtcecctcao ct gactgcca tttcattcta tctgacct tie ^agtctaggt taggagaata 

gggggtggag gegattaate tgatacaggt atatttaaag caactctgca tgtgtgccag 
aagt cca"g-i ta>.j:ctctta 



.yo 

:40 
:60 



212:- 

215> 



l>:;a 

Heme sapien 
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220- 

221 ■ mi sz feature 

222 ■ ' 1 ) . 7 . (596) 

22 .:! • ;l == A, T, : or G 



■:400 
tgtttc^ zt t 






2 :acaaatta 


gaa t tat aat 


ga gatgtca z 


tttatacttg 




gtgggattaa 


2 a 


:tat:: aa 


a a aat t a gaa 


gtattgacaa 


gg at gtga a g 


aa att a g aac 


12 


atctgtg tac 


t ? 


ttggtggg 


a at gt aa a a a 


aggtgt ggcc 


act a tgggta 


acagtatgaa 


1 >< 


ggttcct ta. 


a a 


aaaatttt 


ttt t aatct a 


ct:tatga: : 


gatcttgagg 


tcgtttatgc 


2 4 


aa a a gaa tt. 4 


a a 


.ut taggat 


tttgaggaaa 


tatt :aca:t 


cc tacateca 


tttctgcttt 




att tataata 


■"' r 


:: a a g a g a z 


g gaa a za ac z 


t: aaatgtcca 


t teegggacg 


aatggat aa a 


. *■ ^ 


eaca gt gtq g 


t a 


tat gcat a 


•z a a t gga at a 


tt atttagt z 


1 1 1 aaaaa ga 


aa aattctat 


4: 


tat atac-. a : 


a a 


t t z a n a t n 


aac ttt gagg 


a t a :aat get 


nagt ga a a ta 


ag z tacgga a 


L i 


ggacgaat a t 


t-j 


tatt at tc 


■z zz t at at ga 


agta t tt a aa 


gtg gt z aaa z 


t tttanagta 




naaagta^au 


a 4 . 


ugtggtt 


g tean ac agt 


tggttaggcn 


a ga a gana an 


ant 





2 1 :": - 2 2 3 

211.- ^ 

212 • DMA 

2 ] H<_>mo sao ten 



■ : 4 C 1 ("' 
ctttctgaag 
taaggcaagu 



tt t tegeg a :tcttaagc 
gcag z gt t gg taa ggcaa ga 



tcgcggttgg taaggcaaga ggagcgttgg 
ggagca 



1 :V 

.11: 

.1 



DMA 

Hemt sap ten 



:4 0<v 



tgt aagr ■ :g.-i 


gc n gt gtgat 


gat aaaactt 


gaat 


ggatca 


atagtt gttt 




tatggat g 


n ■ 


age aaaga a 1 


gt agt ttctt 


gtga t gg aat 


ctgc 


tcctgg 


c a a a aa t get 


: ?- 


gaatgttg 




t tgaa a a gac 


aac aaa gagt 


1 1 agagt agt 


a cat 


aaa tt t 


a ga at agt ac 


at 


a aact tag 


1. 'i '■ 


aata gtacat 


aa act t agta 


tat aaa t aat 


gcac 


gaagca 


ggggtagggc 




gagagaat 


24: 


tgact tcaat 


t-.ggaaa gag 


tatctactgt 


aggt 


tagatg 


ctct za aaca 




atcaca tt 


."Si" 1 



:gac 



1. <> H-.TTL-: 



4 22; 



aacgaggac 1 


gatcct t a a a 


a a 


gaatgttg 


agtgaaaaaa 


gt agaaa a ta 


agataat ttt 


r> 


caaagt tcag 


t agcat ta 1 1 


ta 


aacatttt 


t aaaaaat ac 


actgata aaa 


at tt t gta t a 




tttcccaaaa 


at acatatg g 


a a 


gcacagca 


gcatga atgc 


ctatgggrtt 


gaggataggg 


ler- 


gttgggagta 


gggatgggga 


ta 


aaggggga 


aaataa aa-zc 


agagaggagt 


cttacacatt 




t cat gaacc--i 


aggagt at a a 




at tec aac 


z at t tgt ace 


wg aagt c tag 


aaaga gtgga 


"i : 1 


ggcagaaggg 


ggagaa jag g 


■J- 


gaaga aac 


gtttttggga 


gaggggt tt z 


as aag a gag a 


"I *') 


ttttcg tgat 


gtggcg tta z 


at 


a tgtt t tt 


ccaggatgcc 


tt aagct ttg 






ttctcatca z 


taa tat tag a 




aaa tc tt t 


t qaagaeagc 


gt tt gtggtt 


tct ttactte 


4 8 


agctttccct 


c tgtgt tt t g 


za 


tacagt ag 


ttgttttata 


ag ggttgaa c 


tgact gaagt 


2 4 
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gagatt att 2 



c .S 1") 



:1 :. 





1/ 


• UNA 














1 .:. 


• iiom:> sapien 










tag act 7 a 


00 


• 3 6 

-'-?:::::t 


a c ^a ga gt a g 


-t agaat t aa 


t a gcaca a g t 


ctctacac z z 




aggaaet : 


a 1 .." 


tar. tgaata z 


a t aa at g g aa 


tttatt :aj: 


-t t aaaa a gt 


tt gga agga a 


\ 0 t 


a 1 1 c t g a ■ : 


a 


a r g .: t a a a a c 


a tgg at gaa:: 


ztz g aa g ac t 


tt at g at a ag 


ta aaagaagc 




cagteat-:. 


a a 


a ggaaaaa t a 


ttgeat gatt 


-cacttatat 


gaggt accta 


ga gtagt za a 


: 4l 


t ttcat ac 


a a 


a : a :: a a a a t a 


gaatggt gtt 




tt tg agg a a a 


aggga atgac 


':' '"' l ~. 


aagt t a a u 


q-a 

1 0 


aca:ga gtca 


gt-a 












11 
l: 


• :■ 3 
- DNA 














1? 


■ Homo sapien 












2 0 
21 


" m: sc feature 














• . . . (373) 














* r = a, t, 


0 r G 










tagact 7 .a 


00 


-a* gtcccet 


at ziact-zaa 


cat t tec act 


tgaagt ctga 


taggcat ct z 


t 


agact t at 


cf 


t;r.. cc-aaag 


caaact zz tt 


atttcttttc 


ate -tagtct 


tt atttettg 


12c 


tgctgtct 


t a 


cccar c tea a 


a aga gt geca 


aaatc : ac : a 


agttg -tgaa 


aca gaa atct 


1 o<: 


aagaaat a 




c* t gattctt 


ctttttccca 


t zta-zzz za-z 


ttctaatt za 


ttagt aaata 


. . ^ >. 


atctgttt 


ca 


ga a a accaa a 


cacctcatgt 


t -tea ::ca: 


aagggggagt 


tgaa z aat g a 




gaa za za z 


1 g 


a.ea.-agggag 


gggaa - a t ea 


-a :a::acgg 


cc eg teaggg 


agtangggac 




atgagtcu 


j*. 















-1 32 
ONA 

Homo sap'ieri 



mi sc feature 
, 1 ) .7. (4 32) 
n == A , T , C :>r 



•40.; - 2:-3 
t agactgact eat gt cc t 
t gac accat g gcagaggt 1 1 
atatcagagt gat. tagaaga 
aaaaat at gg caetcgtgaa 
tgtg zz at ta t gat gat gaa 
aatt ectqen aatgtttaat 
ea gaa aagt t agcaggt can 
tgtcgagtaa actanaa:ag 
tgantcantc ta 



ata at get cc caggc ace ag aaagcat :tc 

eaggtaagtc a :aaa agg gg teetaaagaa 

agtggaeaga gccacccaag ttaaaeatat 

zac ac aetae aggag gaa a a t aaggaa zat 

gaacctctcc anaagaaa ac ataaecaaag 

g zz at agaag aaa tt aae a a aaacatat at 

aagaa aacaa azcaa agae z agaataatcc 

a a a g a a t a e c a c t g g a a a 1 1 g a a 1 1 e e t a e 



aaactgg a g z 

gegagat a aa 
aatageat at 
aaacaa a g a a 
t c aat g aatt 
-attttagat 
gt angg ga za 



3 y\ 
4.1 

4 - 

4 
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.1 : 
■i v 



:>:ja 



\z> sapien 



5 :_feature 
) .7. (432} 
= A, T,-: or 



tggaaaqtat 


t 


*. a at gatgg 


gcaa cttg ct 


gtttacttcc 


tacatatccc 


atcat ztt :t 


•5 


gtattttt tt 


aaat. a act 1 1 


tttttggatt 


tttaa agtaa 


=cttatt :t g 


agaggtaaca 


i; 


t ggatt a 


a 


:t.t..-::aa yc 


catt aggaga 


ctctatgtta 


aaccaaaagg 


aaatgttact 


1H 


agat ct'.c an 


t 


t gatcaa t a 


ggat gtgata 


at :at-:atct 


ttctgct -t a 


a tgg a aa agt 


24 


actanaaaca 


t 


jjaa^cata 


atcttagatg 


aa :aa :gtta 


gaatt tgcac 


taatt ctacg 


3 U 


gaat 1 1 .:ag: 


a 


^vtcggcaa 


atgtcgggca 


gtgacacaac 


atttcatgac 


ggggaegcat 


3 if 


ccaccaact: 




tqgcgataa 


gggccaccct 


tcectctgta 


ctt acagtcc 


cattt zata-: 


4 2 


acagtc'.rf. 7 


a 


-.taaatatt 


ra-atttttt 


-tctacctaa 


agacct tea a 


gaccagtacg 


4 8 


ta 














4 b 



;. 4 o 

1 ? 

21 JA 

Homo s aoien 



m: s z feature 
! 1 1 77. (219) 
n - A, T, ■: or 



- : 4 :"i 0 
tgtat ::g aog 
gctgtgcocc 
aagcc:tg:a 
gtctcgat at 
tatggcg jia 
tgtttgq jog 
tttgaao^ r a 
tattat::i::: 
aaaaac*: t ■ ia 



ta K ggtct c 
a^cccgacac 
gt t gagatag 
aaaacccgat 
ga rgagacat 
gaeggaa ac a 
at tatga za-z 



cccatgcgat agt ^tgaaat 
ecgtaaaggg tctgtgctga 
aggaagggca 2tgtctcctg 
tgtacatttg ttcaattctg 



ata gectcat gggatga gag 
ggt ggat tag taaaagagga 



n<.. 



oaact zgj 



cctgeccctg ggaactgaat 

aga taggaga aaaac :a-:cc 2 

gtt ggcagca atgotgeett gtt atgcttt actccacaga 3 

taaatctggc ctacgtgcac atccaggcat agtac:t :cc .ft 

agattccttt gctcacatgt ttttttgctg acctt^t^ct 42 

aocgcattcc ttgtgctgag ataatgaaaa taatatcaat 4H 

aga^cactac gtcgataca 51 



v- 1 
ta ; a 

1 1 ( "-iriiO sap ten 



nisc _f eature 

1 ) 7." . (771) 
ri = A, T, C or 



40 v> 24 1 
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t qt a t cca cq 


ta gtggt ct z 


:a zt 2 2 2 g 2 2 


tt ga c g g g g c 


tget at ct gc 


ctt z za gg ce 




a ct gt C 3.-2-J 2j 


■2 z z z z g ggt a 


g a ag t c a c z z 


at gaga :a:a 


2 z a gt gt g g z 


ztt gtt ggct 




tgaagct cct 


cagaggaggg 


t g g ga a c a ga 


gt ga — gagg 


gggcagcett 


gggct gacct 


]_;-,_! 


ag gac g g r c a 


gctt ggtccc 


t 22 g 22 a a a z 


acgagagtgc 


t ZjZZ ZJ2Z t gt 


at at gagctg 


<: O 


cagtaataac 


c a i:-:*' zzt* z 




ageccagaga 


tggtcaggga 


gg z cgt gt t g 




c 2 an ac t - g g 


a ct .: c a 3 a g a a 


::iatta:aa 


a 2 2 cct g a g g 


zjzz ^a::a:: 


ga z etc a t aa 


-j r 1 J 


a: :a: ^aa:'.; 


t g g g g g 2 t 1 t 


g c ct gg gt g c 


t gt t g gt a z z 


anga ga cact 


attataa::a 


u "1 


c c aac gt ca .: 


ticc ggttcc 


antgeaggga 


aa atg gt t ga 


t :naa z tgt z 


ca a g aaaa z 2 


4 0 


acta-: gtcca 


ta ;:aatcca 


ct aatt gcen 


gccgcctgca 


g gt tea a cea 


tat t gggg aa 




n aa c t ccccra 


c c g c cgt 1 1 g 


ggattgncat 


na ac ct t tga 


aattttttc: 


tat t ant tgt 


60 0 


cc 2 2 :taaaa 


t a ia::n: t g 


ggentr aat: 


cattgggt 2 2 


atancttnret 


tncccggttt 


6 60 


tt aaaantt } 


tt tat cccgc 


cncccna::: 


c ccccccaac 


ttt :caaaa z 


g aaae cnt 


7 J ""i 


tnaaatttnt 


t.na a a :cct g 


gggggttccc 


nnaattnnan 


1 1 na anct n c 




-r; ] 


CO L:i 


> 040 












■ :0 1 1 














■ 


■ o:ia 












■:.:io 


^ Homo sapien 










0'"i 














tgggcac ctt 


ca^c atcggg 


ct catcgata 


acatcac g zt 


g ctgatgctg 


ctgtt gct gg 




t :-r_-:tcta-:i 


gaucctctgg 


attttcaaat 


tctttgagga 


at: :atcc aa 


attatetgee 


10.0 


t ctcetcctc 


tcotcetttt 


tctaaggtct 


t ctg gt aca a 


geggtea 




1 *"-7 


■ :.":10 


- 0 4 3 














■ 0 * 












• ; 1;: 


• ONA 












■:oit 


• H<..>mo sapLen 










•400: 


■ 0 43 












ttgggcacct 


t caat at eta 


ctgatct a a a 


tagt gtggtt 


tgaggcctcc 


tgtt ggc 




taaaaa* cr. 


tgg c aaga gt 


ca at ct z za z 


tt t a :aatag 


a g gtaaa a ac 


ctt a ca at gg 




atattc. t zjzi 


caaacctagc 


at a g aga cag 


caattttaca 


caaggtatte 


ttcacctgtt 


1 '"■ 


t aataaoa gt 


gr. t cct a 


cacc :at a g g 


gtg z cac 2 a a 


gggaggagtg 


ca 2 agt t gca 


0 - 1 1 1 


ga aa ca aat t 


a a^ rat act ga 


aga zaa z act 


acttaccatt 


t ccegtatag 


eta a c 2 a oca 


3 l " ] 


gttcaaocgt 


a .:a tgtat gt 


tcttatgggc 


aat ca a ga 









010:- 344 

011> -4n 

oio> oi;a 

0 13> H>. >n j sapien 



• 4 00 


■ 4 4 
















tttttggoc- 


CCd t 


acagca 


cactet :atg 


ggaaatgt ct 


■3 


ttctaaggt 


ca a ccc at a a 




t geaaaaae : 


ai ca 


atat ac 


ttgaagat c : 


ccgtgtaagg 




acaatgtat 


ttaatattat 


1 ■ • r 
.1 ... 


caet gat a-za 


ai tg 




taccagtt t t 


agtctggcat 




gaat caaat 


cactgttttt 


1 y <: 


gtt gt a*;aaa 


a."s iga 


gaaa t a 


tttag ctt at 


atttaagta c 




at at tgt a a 


gaa aaaagat 




get tat ctt t 


a<ca t 


gctaa a 


atcatgatct 


gtacattggt 


g 


cagtgaata 


ttactgtaaa 


3 u 


agggaaqaaq 


ga a t 


gaagac 


gagctaagga 


tattgaaggt 


'3 


zeeaa 




34 6 



31-t- .;4t 
on:- ■■: 

01/ :• OKA 

013:-* Homo sapien 
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:22 0 > 



mi sc_f eature 
(1 ■ .7. (521) 
n - A, T, : or 



a :caat-: 7C a 
aactt:^*. ga 
a g at ca a g t a 
7t gtct t. a a j 
g7 7 tctt. "ret 
t::ttc:-:ci 
aaatgt.-r at 
g a a t c a .: ■ ; t j 
gee" a a a*, ca 



2 r: j gat act 
gioaggagtt 
r..t: g7C7ag 
■:>aat ja::: 
aria a g 3t 3a g 
ttg .:tta ga g 
aa ja-g-aaa- 
t lartat gggt 



gagggataag 
at t a gtcc 7 a 
gt 7 g :ac a a t 
7t go a g a t ta 
gt 3ca3aagg 
7agggtctgc 
at at gt t a : a 
at get tgt tc 



tatatcat:: catttcat37 
ttttacagaa gaggaaa^tg 



t a gt gat ag a 
1 1 agageaa z 
g-agagattt 
za 3ga an 7ag 
gaga act t tc 
z z jantgttg 



g77aggg3tt 
tget ttctat 
ttgt3tgttt 
gtt 3t 3aatg 
tgtatgtttg 
:agatna aga 



7ta cag 3age 
aga:tt aggg 
gaagcgacgt 
aac a gt gtaa 
tgctcattg- 
cat a gttatt 
t :actt acat 
t at t ga angt 



■z*. ar.ttgrgg gegc7tg3an g:::an:ata t 



i: 

l'r 



-1 >:'• i 

521 



.11. 
;12 
:l .V 



H O ~ 

:>ma 

Homo sapier 



misc^f eat ure 
ill ... (462) 
it = A, T, C or 



■ :4 f.M.i: 
tggaaccaa t 
accatga a at 
atgaagct gg 
atgttct z i-:: 
atcacaca U 
taccta ut ^t 
tgt a a c a a a t 
taa gaaaaaa 
a a 



tt^aat acoc 
act atgeago 
a ; ice a t z a t 
t -.t 1 1 a a gt g g 
g^gectget 
a a atga 7 ggg 
7t -Tcatgt t z 
gt taagtatg 



a tea atga t a 
cata aaa a a g 
t:t:ag:aaa 
gag 7 tga ac a 
ggtgggtagg 



gactggataa agaaaattcg 
gatgagt tea tat 7Ctt tg z 
7taacaaggg aa:a]aaaa: 
atgagaacac at ggaea 7a g 
ggt 7tagggg agggatagca 



ttgatgggtg :ag:aaac:a c^acgaeaeg 
tgca^atgta c:::agaa7t taaagtgtta 



g7a7atgttc 
agggacatgg 
7 aaa 7a z tgc 
ggaggggaa7 
ct agga gaaa 
tgt a tac zz a 
at a aaa aaa t 



tcatagatae ataaaatatt gtanatattg aaggtgeeea 



1/ 

It' 



4* 
4 -2 



r ■ ja 

iI = 'ao s aoi er 



n :.3c_featur e 

i. ; .7. {4 74 ) 
n - A, T, ■: or 



•:4«:0: 
t teg atacag 
a agt gagaga 
gtgetgggaa 
agat 7agtga 
tttggggtat 



2 4 7 

geaoagagta ag:agaaaaa tggetgtggt ttaaeeaagt 

ggggeagaga aga7aagggc atatgeaggg ggtgattata 

gtgagggtat teggggatga ggaacagtga aaaagtggea 



attgtaett : 



; 7 a g a a 1 1 1 gat* 



:tggn ggagtcaaat 



ga gt ac agt t 
aea ggt ggtt 
aa a agt ggt a 



aa : 



7ag 



:atanggcaa eagttgaggt ataggaggta gaagtcneag tgggataatt 



■ u J 
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ga ggt t at 3a 


anggtttggt a ::t g a ::t g gt 


a :tgacaang 


tctgggttat 


gaccatggga 




atgaat ga rz 


gtanaag^gt anaggatgaa 


a ztatt : :ac 


ganaaa gggg 


t :cnaaaact 


4 2 C 


a a a a anr 


a u a 


gr.nnnngggg aatattattt 

• ...4? 

■ j:ja 

• Homo sap i en 

• n\:sc feature 

• ■■ 1 ) .7. ( 355) 

■ n = A, T, C Dr a 


at gt gg a tat 


tgaangtgcc 


caaa 




t t ::gat a 


r it 


• J -It: 

g .: ua a ratga actg ^agg a g 


ggtggtgaog 


accatgatgt 


tg — gatggt 


► < L 


c :>ggatg gr. 2 


a :ca a ga zq ^ actg ganc a 2 


gt gecta-gt 


cctttcgttc 


tgttgatggc 


1 2 I 


cctgagagca 


cgcag ga 2 2 2 tta tgaccet 


rjagaatcttc 


acaatgggag 


atggcactgg 


1 H C 


at tgant 




anr ga caeca gagacacccc 


aaccaccagn 


atatcantat 


attgatgtag 


2 4 C 


r rcctar 

^ i_ ^ . 


a a 


n.jjgccccct t gtggaggaaa 


gctccatnag 


ttggtcatct 


tcaacaggat 


3 l ' L 


ctcaaca 


gt t 
2 1 0 

j: 1: 
. . 1 ... 

•;0't 


tccgatggct gcgatgggca 

• LA-* 

■ 4 34 

• DUA 

■ Homo sapien 

■ ^4^ 


t agtcat ant 


taaccntgtn 


t cgaa 


3 .5 c . 


ttggat- 


ggt 


2 otccaggag aacaagggga 


aa aa ggt gac 


cgaggg-tcc 


ttggaactca 




agnate*. 




gaagcaaaag gggatggggg 


aattcct ggt 


c:tgctggtc 


ecttaggtcc 


l.:C 


ac ctgg*. 




-■■:a jrgct tac caggtcctc a 


aggeccaaag 


ggtaacaaag 


gctctact gg 


i :? L 


ac—gc*. 


iqo 


c^gaaaggt g acagtggtct 


teeagggect 


cctgggcctc 


caggtccace 


: 4L 


tggtgaa 


■H .;. 


at. tea gc zt z taccaatet t 


gt 2czccaaa 


aaaacgaga a 


gacatactga 


1. 1 L 


aggcacg 


ca a 


goagatg rjag atga taa ta t 


tct tgat tac 


tcggatggaa 


t ggaagaaat 


r »L 


atttgg" 


tc : 


ct c aatt tga a acaag a 


catc ga gcat 


a tgaa atttc 


c a atgggtae 


4 :": ■:; 


teagacc 


■a at 
■ 

■ 1 i 
4 <..;.i 


cca a 

t50 
4 3-:' 

• :,-:ja 

• Homo sapien 

• ni;- :. feature 

• -.1) .7. (4 30) 

• n = : A, T , 0 or >j 

- ;:5 0 








4 34 


tggatt-ug-c 


aoat ggcaga ga 2 ag gat t c 


ca aggc agtg 


agaggaggat 


ac a atg 2Z z 2 




tcactag 


t z a 


1 1 a t z a t z t a ttttattttt 


gagatgaagt 


rtcg-tttgt 


ct ot^aggtt 




ggagag : 


ggt; 


ggtg-gatec tggtt ttctg 




:tcaag :aat 


Z.ZZZ2 tgttt 


v 3 ■; 


tagect : 


gcg 


ggtag atgga at : ac agg zq 


:c:a:: j::a 


tgee 2a a 2ta 


at 1 1 tt tt gt 


:.4" 


gtcttcagta 


qaqazaqqqz ttogej:atgt 


tggg:agg-t 


ggtctt gaa 2 


t-ctga— t: 


.•;■)=: 


nagtgat 


:tg 


ccctottcgg :ct:a:aaag 


tgctggaatt 


acagg zatqq 


getgetgea:: 


.3 6 ; ; 




C C a g t C a a - 1 


t 


tt cattagt 


tatgg 


z tt t a 


tta 














1 J ' 




~ j 1 








■ ; j 1 1 




? 








■:212 




'JUk 












•[ ti j s apien 






•:40 0 












t ggtact : :a 




t^tyat ggg 


gt :aa 




a z z 


ggagt -t gt-g 




-?.gaggtgta 


gctgr 


t g - a g 


tct 


t tt ttga.uga 




:.\ c -tgt a a 


gggtt 


-tgga 


ta z 


gt gcgccagt 




:r---gggaa 


aggcc 


tggag 


tgg 


gataccagat 


a 


:ag-::cg: z 




aaggc 


tag 


agcaccgcct 


a 


-.ctgcagcg 


gagt a 


-caa 





• : 1 • : 6 

- .2 1 "i • Homo s apien 



tggtattcta 


c *. . ca 


g ^ :c -ia 


cctt aattaa 


gaa 


caggctootc 


tact 




aggcttctgg 


gac 


c a tgt acute 


Ctcjt 


actggc 


ctaa gaagtt 


a a a 


1 1 aatgat tg 


t \ =.7 a 


gact t g 


t gtcct ggag 


cag 


agaggaaga a 




tcggaa 


gggggcatca 


t gt 


ggttCCC^tO 


cca g 


ttct :a 


gcctaga gt a 


tta 


tc tttgott a 


gaa-. 


gcgcta 


3-3-3 3 3*3 


cc: 


agagtg} .tat 


c c * a 


tcttct 


gt gtgttcac 


agg 


gtttct.Tr---- 


za .ig 


-ttt gc 


c tt r.gact t a 


-ta 




■ c. ; 










- " ; : "J 








•7:1/: 


• dna 








..; j i ; : : ■ 


- H--m 


:< sapien 






• mis 


z feature 








. . . ^ / 

A,T,C 


or g 





• 4 












ntgttgo jat 






-.igtaact 


cgggaagctg 


agg 


tgaggc .: Tta 


3 


g 


age tgg g 


ac :ac g tc a t 


tac 


cctcca ti ja- : 


a 


j a 


^aa-zjaa a 


agaaa gga ag 


gga 


ggaaaa t Ta-. 


a 


-3 


taa aag a 


zaa zja-zaa aa 


c a a 


attttat utt 






tct aca z 


tac aa 1 1 c zt 


ctg 


ctcgct-.tat 


t 


^ t 


ttacagt 


aagccggaag 


ttt 


aatttgn ata 


t 


. a 


tat gcca 


ggtgtttttc 


a 1 1 


tgatat n :ta* 


a 


a 


it t gctg 


tcgggtgtgg 


tgg 


gagaccaaga 


t 


'■3 


jcggats 


gcaacaa 
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tttt :a: 


cacatt ttat 


tgg tc -aaaa 


4 ;. ij 








4 <C 


tt tgttt 


t t ttcttggt 


tgttetctaa 


r i 


ggagcag 


ag gtga aaaa 


gt tcggggag 




acctt ta 


agat tt a ttg 


gatcgcctgg 


1 =V L 


a t ggggc 


t -at ttttcc 


t ga tg act ct 


24 C 


g t c ac z a 


t z t cag: tga 


t aa gt cca tc 


■ i, : j f 


ttaagag 


gga acctatt 


act attctcc 




a gt a tta 


gaaaaggatg 


t ::oa aca ag 


it-: 


ctgagaa 


t a gcataa at 


ca g a cca a ac 


1 H 0 


ctgggat 


ag ga a aact t 


tt gggcagea 


J. 't '. 


t a a a a a t 


ta ta a g gg ga 


a tc -ac ac ta 




gcattt z 


tcagct agag 


act -aca a z t 


r. 


ttgtggg 


tgatgaggct 


-tcaagagtg 


4 k 


agcetgg 


cccgagactt 


agcag gt gaa 


4 h r 


tgcgatc 


t ttggtggag 


tac -a a 


t K. 


tgggagg 


atcac ttg ag 


ct -aggaggt 




art -cag 


cctggggcat 


agagt gagat 




aagggaa 


agggaaaagg 


a a aagga aa a 




gacctga 


atttggatct 


c - 1 ga zz t z a 


1: 4 '_ 


::tact a 


agatgata at 


t tagaa a z-z-z 




ggtcaag 


taattaca at 


a atagt aaca 


- r- i_ 




tcacttaatt 


cz-zac za zz z 




ttcatgc 


ctgtaatccc 


ggtactttgg 


a ■■•<■] 

cii7 



5u7 
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sapien 



feature 
. .... (222) 
- A, T, 2 or G 



4 •):: 

ttggat *■ ggt 
actgg- :a -a 
tctgtt-a- 
tccacavo-i : 



:»■} 

:tgtgagg aagc:aaat : ggat::cgaga gtrtttttct aaaggrcagt 

:t :tcc:? c ;:gcct to t caaagctgaa ga:acaeaga gcaaggcget 

:ocaatgg taactccaaa ccatagatgg ttagetnecc tgcteatett 



!-:tat:ca^ tatagteegt ggaceaatc: 



aa 



; ; • 4 * .;. 

I 3 > Home sapien 



• A -JO : 
tgrtge.;ato 
gggagggago 
ccttggngr- 
agatggiaga 
agtga aoaoa 
taggee :tgt. 
gagtgatggg 
gat a aaa at a 



cataaacgot gaaatggaaa taaacaacat 
aoattaaggt ggecatgaag tttgttggaa 
aagagctgat gagagtgt-c oagaoagagg 
gggottggaa ggtgt gcgaa ataggaagga 
gaggegagag gcectggtgg gtgeagctgg 
gigggactgt agactgtcag oaataatcca 
aagccgtgga aagggggtta agcaaggagt 
a d t t ggtct g gctactgggg aaaaaaaaaa 



gatgagggag gattaagttg 

gaagtgactt ttgaacaagg 12' 

ggceaetggt a^aataga^g 1^ 

gtttgttctg gtatgagtct 24( 

agagttatgc agaataaeat 30( 

eagtttggat tttatt^taa 3o( 

gaaattatca gatttacagt 4 

aaa 4 



10 



'.'!JA 
'i.iirio 



sao i en 



ttggatr ggr 
ccaatacat;f. 
cagaact gga 
tctattaata 
tttgatattt 



ca aoctget c 
a a T . gcca a a a 
cit aataot a 
t iacttaaga 
g .:<ic :aatc 



aactctacyt ttcctccttc 
c^cttgggtt ttatcaatat 



ttcctaa aaa at taatga at 
ttctgttaaa aagtattat; 



cataataata cataacaacc c^ttoatotg gatg^aaara l^ 1 
t:actttcac tttacagaag caacatcctg ttgatgttat 24( 
a a 2 



:. 1 2 

::1 ; 

2 2 0 
221 



: [ ,7 
4 » 1 1 
: NA 

.iiumo sap* i en 



mi so_ feature 

) .7. (46D 

n ; = A, 7, C or 



- : 4 u i ■ > 2 : -7 

gnggnnnnnn nnncaattcg actcngttcc cntggtancc ggtcgacatg gc^gegggat 



78 



tatrgtttgt nn-tgggggt gtatggggga :tat ga t ge ttgtagttgg gggtgtatgg 
gggaetatga eegtttgtag mtggkggtgt atgggggatt atga — g — t gttgggtggt 



tggat aaa.:t ga-gtaaggg aegtgattga 

ggattatgja :a^:aata t :: tgtatttgyt 

aggtga-egg eqa ta t t g t t 3a:a:-:gca: 

t — tg— .:t -^gtgtat :: gagaagtt::a 

agt tg = gega g : a gt t tg a g gt g r gt a - - t 



agttijegtte cc^ctccc:: gtat::ggtag 

tgaagg-gtt tgat:at-gj gtgtttgatt 

getgta — gg tgeg-t :a:: :: g tg gt :: eg a 

:ggt:aa-eg egg— eg-at gttgataaga 

a:aagtggte a 



:. *..0 



Komo sap fen 



2 .": 1 ■ m i.sc _ feature 
://:/: ■ . . 7. { 332) 

22 3 ■ r. - A,T,C Dr 



•4 00 ■ 
tgaeegettg 
ggggaetatg 
ggtgta\ ggg 
tagetggggg 
aeeg-ttgta 
aggagagtt g 



tagetggggg tgtatggggg 
aeegettgt a get gggggtg 
ggattaggae egettgtage 
tat atg gggg act aeg a reg 
n;t:jggggtg t atgggggae 
tggttgggga aaaaaaaaaa 



aetaega-eg ettgtagetg ggggtgtatg 



t atgggggae 
tgggggtgta 
tttgt ag-tg 
tatgaeeget 
a a 



tatgaeeget 
tgggggaeta 
ggggtgtatg 
tgtgetg—t 



t gtagetggg 
tgaeegettg 
ggggaetatg 
gggggatggg 



1 h H 



30 'J 
3.32 



1; 



t^ja 

}{jmo sapien 



mi se _ feature 
;1) .7. (291) 
n A,T,C ^ 



■40 0: 
taeegtttg^ 
gaeeget tgl 
gaeegt^ tgt 
gggtgt ;-..gg 
gtgenn : :t j 



gaeegettgt ga tegettgt 
ga —gettgt gaeegettgt 
ga .regettgt naengggggt 
ggan^tatga nngantgtna 
g<wgatenga ggagantngn 



gaeegettgt 
gaeegett gt 
gtetggggga 
engggggt ?t 
ggntagngat 



gaeegettgt 
gadget tgt 
et atg annga 
et gggggaet 
ggttngggan 



gaeegettgt 
gategettgt 
nt gtnaetgg 
atgannga 1 1 
a 



1: 



i:-: -a 

Hi. -mo sapien 



■ ' 4 1 j 0 > 2 ti 0 

taagagggta et^gttaaaa taeaggaaat etggggtaat 
tttgaggtea gggatgaaaa etagaatttt tttetttttt 
etetgaagag geeeatgtat taattgettt gatetteett 
gcagageeet eettattetg aaggaatett ateettag:t 



gaggeagaga a:oaggata: 
tttgeetgag aaaettgetg 
tttttaeage eettteaagg 
atagtatgta eeetetta 



2 3: 



• # 

79 



2nl 
74 n 

o:ia 



vo sapien 



\z feature 





> 1 (74 6) 










- it = A, T, : 


o r G 










- ..til 










ttggge:. 


t : a acat taa 


ta gctaacat 


ttatt gagtg 


tttategtat 


cataaaaca z 


tgttctaage 


ct t taa aege 


a:taattcat 


ttaatgetta 


taatcacttt 


agaaggtggg 


tact agta t t 


a -v. ttc at: c 


a t a gatgeaa 


cat go a g g ta 


ca g agaggtt 


a attaactt g 


ccca aggt a a 


eac^getaag 


aaatag a a aa 


aatattgaat 


ctg gaaagtt 


gggtttctgg 


gt aac ^ eac a 


g.:i r. tttcaa 


t gagttt ggg 


g tc t :ac:-:a 


gtttgctttt 


a taaag tga a 


tgagta.n ta t 


Ccictt aattc 


agt gagtagg 


c -aa atggag 


gt tagctacg 


agttcccgtt 


gttcttgcag 


tggact gaca 


gatgtt t aca 


aegtctggc:: 


at z agtwaat 


ggactgat ta 


teat t ggqaw 


gtgggt gggc 


tgaatgt tgg 


ctagtgaagt 


t ta tt eawgc 


tat aetctt a 


tgtt t aggat 


gacttttggc 


tggtcctagg 


gcaa gctctg 


tetgscaegg 


aacacagaat 


wacac a g gg-u 


ecc eetcaat 


ttctggtgtg 


gc ta g aac ea 


t gaa tcatcg 


gtt gggggaa 


caageggtea 


a aacctaagt 


gcggccggct 


ggcagggtce 


acccatatgg 


ggaaaactcc 


imaege gt tt 


gg^atgt zt n 


a g ttngaat t. 


att :ta an ag 


1 1 gt :cn :n: 


aaa at tagee 


tgggcgttaa 
■ /. 1 0 


tcangggt cn 
C t> J 


naagee 
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" rl'jino sap' i en 



1 • m:.- :_feature 
fc ; 1 ; .". . (588) 

n == A,T,C or G 



- 4 

tgaccgett'.j 


• / r 

tea 


tctcaca 


tggggtcctg 


caegc-tttg 


tctttgtagg 


aaacc 


tgaca 


tttgtctgf. 


tct- 


t ct 1 1 ct 


ctctt tccttc 


ccacat. tctc 


eart: acg 


t tt ga 


ttt gc 


ttgctga gga 


ge .: 


aggagct 


agagaccget 


gt gagctcat 


J jgtggga 


agt tt 




tcaagt-:: z ta 




act cat c 


actgccc ttc 




gaccaggtcc 


ataag 


tgggt 


tettge-tg- 


tt r 


etctttg 


ga z-z zaa zaa 


gcccctgcaa 


tgagtgcgta 


tgatc 


tcga z 


ag ttgtggac 


z /a 


uggtctt 


tggctacage 


tgccatg- aa 


aa t atct zaz 


ctagt 


ret eg 


caaattgtta 


a a a 


t aaccac 


attt :ttaga 


tt tcagtacc 


-a a at cat gt 


tttta 


tgaat 


tgttcct -\ac 


ace 


cagaagt 


gg ta :aataa 


ttcttgggga 


att at ta ect 


ttttt 


cttct 


ct ttnttrinc 


grit. 


ivgnnnreg 


gnnngnccag 


gaattacc ac 


nt t ggaagac 


ttg gc 


:ngaa 


tttatt.nt ait 


aac 


agagecg 


atcntttttc 


ctaacacaaa 


gegggtea 







t4 
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Huino satien 



mist feature 
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' 1 ) 
1 ri = 




.; - )■ i 


■ .:63 


ttttttt 




t t - g 


agact go 


a a a 


aag a 


ttana::. 


t. -j. t 


a a a t 


ggtt 7 


:z ; 


g:tg 


aa a tot ggt z 


t z a t 


etcagoa 


t ao 


a :a a 


ttagtto 




agga 


tcgttao 


" a a 


gat-g 


tgggagt 


gac 


caca 




a :i 


c a a a 


g gan nag 


a or. 


toot-. 


oca goto 


aag 


goao 


ge:cttt 


gn 





... (730 ) 


a,t, : 




gtttga 


gtaatt g 


t:aaa: 


g t a a a a g 


ggaaaa 


ttagggc 


g gt at a 


t a 1 1 g a a 


tttagt 


agtga z a 


-aag- - 


a:ctccc 


aatgcg 




ttaagg 


gaagtct 


a agga a 


agccaag 


acton g 


gaac a a a 


gaact g 


ggcgct g 


a—ttg 


ggccaga 



aaa ttat gaaatt 
ttg ttttgtatac 
at: t g gat at a -a 
aa: t gt t a gt a : a 
tgt gtca-:t:::a 
:ac agccctctac 
tot ttcgttttag 
gcc aaagaggtat 
gan aaactttgga 
z-zz z gtct :atca 
aac ataan::tca 
agg ggaatcttcc 



to tat a tact t a 

a jz aa tgttt aa 

a gt t gaa aat z z 

z a g atga : at zz 

■z a a aag zz 1 1 c z 

a z ataaaoaa at 

gtgatcg:aa gg 

etgaaaggaa at 

gacegtt tot ag 

ate attt a ag c z 

ttgaatgtct zz 

aggte ttoaa na 



aaagagta 




gatattta 


12 


aggagtga 


I'r- 


aaaa::a: 


J- "t 


-aattggo 


3 [.■ 


tecttagt 


*> y > 


:ctagttc 


4 . 


aaggggaa 


4e 


anccctgg 


.'j 


ttttgttt 


r, t 


acagt 


r) r, 


cagggctc 
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Homo sapLer 



■ m is c_ feature 

<:;■;: • ; :j .7. (715) 

.: ;; ■ - = A, T, tt or G 



<4 0m 


• :r,4 










tttttttt tt 


ttt ggtcagt 


atgat agtot 


otaooaotat 


attgaagoto 


ttaggttatt 


tacact t a a t 


gtggttat ag 


at got gttga 


g-ttactt- 


a z taoott go 


:a::::t::: 


gtctcttt tt 


tgtt ; ootttt 


o tot t ot 1 1 1 


ootooottat 


ttt ataattg 


aattttt tag 


gatt tt =ittt 


tat a t. agatt 


t atoagotat 


a acaotttgt 


attcttttgt 


tttgtggtte 


tt-gtca-t 


tcaa tgt go a 


tottaaaot z 


atcacaatct 


at t ttoa.aat 


a at at tat at 


aa-:ctta-;at. 


at a a t gtaag 


aat otaooao 


oatatattto 


oatttotooo 


t too at cot a 


tgtntgtcat 


a 1 1. 1 1 1 1 o o t 


tt atatatgt 


tttaa agaoa 


t aatagtata 


tgggaggttt 


tt gcttaaaa 


tgt'jatoaat 


att :cttcaa 


ngaaaogtaa 


a aattoaa aa 


taa atntct g 


tttattctoa 


aat nna tot a 


at at tt tot a 


ooatntotna 


t aontttoaa 


g a at ttga a g 


gcattggt t.t 


tttocggttt 


aaga aoot z z 


t otaaagoao 


tot aagoa ga 


attaagtott 


ct ^ggag^gg 


aat t ot ttea 


agcttgggtt 


t tnanntgt a 


ttc tntnang 


gt t aaant 1 1 


ggocggg,::aa 


tag,-, aatto z 


aagt t aaoag 


gntanttttt 


ntttttnttn 


t :nc: 



7 : 



nn a 

Hono sapien 



•■ 4 iji--: 
tttttttt t- 
tgat t coca * 
ggt t a aat c* 



ttt oocaaca oaaagoaooa ttatotttoo toataatttt oaa z at agtt ^ 
ga.iaaggtta tgatttotaa agaaaaoatg gotaotatao tattaatoag 1.: 
ttt*:tttttg agaoggagtt ta It 



z *.> t- 




■:21P. * DNA 

-'.21 ."- • H ->mo sapien 



■ :22. * • "i : s z feature 
•:22^ ■ : : } .7. ( 1 93) 

:■ • r. = A, T, C or -j 

■ : 4 0 0 ■ 2 6 

taaact :.: :'..v.::ttctta ateaatatgg agg 
aagggactgt t tec gt aa r t gttgtgggta tt^ 
^t^eeeaatt zr.g gt gecaa -ttggaeaae atg 
gagaeg:iagt tta 

j 1 1 ■ .>.7 
• 1 ■ 4 60 

■ : >r;A 

til 3 • Homo sapien 



v 4 0 0 


• 0 67 






tgttgegatc 


eot taageat 


gggtget att 


aaa 


a 1 1 1 a e g t e t 


tatcttt aga 


gattgggaag 


a ee 




tea at tccea 


agt aa:aa ea 




1 1 geage aag 


g ::t aeaatae 


tatgggatte 


tee 


ge t ea ga -3 a t 


g-eetteaee 


teeeatgate 


aa t 


ggtgtttt tg 




atgeeeagga 


gag 


aaa aeaet ga 


a^.get gggge 


gt a eteoaaa 


gtt 


tactggeat g 


a';coataa a a 


ggaggatgtg 


gat 


•".2 I '") 


^ t ■ 8 
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12 
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• Homo s aft 1 en 






- misc feature 






• ( 1 ) ... (-33) 






- n - A, T,C 


or G 




■ 4 00/ 


• J. ^ 8 






tgttgeeate 


eg f : gat aga 


atagegaegt 


ggt 




gt-q :gga:ee 


egagtaegte 


tae 


aogeecoggo 


gegt tegat t 


taeeggaage 


geg 


aaatte*. ttg 


gggggtt t aa 


ggeegegggg 


a at 


aagt t g g^ae 


ago egeeat t 


eeegaaateg 


ctt 


tgcetcatt.-. 


a* :aaeetga 


agg :acgcat 


aag 


t eeat a aotj 


g.-geget -ga 


eet-gtette 


gta 


caaete r.qgt 


gaet tgegea 


t tt raagttn 


ega 


t tea eg rata 


acaeggaat a 


aaet egtcca 


gta 


• /.It 








11: 








•:; l: : 


• ^:ja 






■:zls. 


- H' - »mo sapien 
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:ta:::a 


:t-::acatta 


c-ttetttt- 


6 


a:ga::a 


gg zz tetaaa 


::t-::taaaa 


li 


-tttttt 


tttt tttttt 


tttttttttn 


l'r. 








10 


aaaatgg 


t g gagaagaa 


a a taectgga 




etgat gg 


agg aegtgg a 


gaaeaget te 


12 


tgtea gg 


e aettgetaa 


g gateet aaa 


1* 


eagg g ag 


geeaatttet 


ga gggeagtg 


2 4 


etgatet 


eg gt tggg gg 


aeaaeat za a 


3u 


agetet e 


a o a t e t g t g a 


rtteatccga 


3 


gtt eagg 


aaege :tc gt 


geaageega a 


4.: 


e geaaoa 






4 6 


aatgagt 


gcatggeaeg 


e -teegaete 




ggegteg 


teaettagag 


tareetetgg 




agetgea 


gtgggettge 


geeeeeggee 




ttgaggt 


at zz etatea 


gtatgtagee 




tetttga 


ateegeaeeg 


eet eeageat 


3d 


tgaeggt 


tgtgtettea 


geaget eeae 


>; 


egegeea 


ggtecgtgeg 


tgegaat t ee 


4:: 


aaetgtt 


cgeeteeaen 


atttggeatg 


4H 


eegggaa 


tgggategea 


aea 


53 




■ :4 0-*' 


• .>59 




tttttt*.'::* 


tt rgcrtgaa ttagttacag 


at - 


■ :2 It 


* / 7 




■ :j 1 1 


• '.19 




■ 


■ VIA 




•::n 


• :i- >m :> sapien 




- : 4 0 '■ ) 
t it t a " i at ■ 


■ ' : "j 

c ii at a a >r ^ attagrttct 


L. J 




a-'HaC'ir : ax 1- x r a a uc a 


3 — - 




ct .;agggttg a:ct:c:-:ca 


gca 


tgtcoaccac 


c" cet ggca z tttt :cgaca 




c a aaagc gt c 


ga7tatttct ttrtragtct 


* T *~ 

~ -A ~ 


t cacc a j ja :i 


t*.';a:a:-ac: t :a:a j:aaa 


rat 


t aatg g .jctc 


taccagt t:: ag ggc ag g ga 


t ga 


ccaaax t c* a 
^ jj^uj h 


ra" gegcatr trtttcacct 


rat 


_ i_ <_ -J -j J ' - ^ 


ea-xr :cat-: atcatctaao 


ate 


■:210 






■■211 


4 0'/ 




-212 
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Homo sapien 




<A-')-2 


271 




t tt t tt t t t t 


*" * -'"XX x -1 xx^ xa-'^ xu a ex ^ 


ja 
j -* ■ j - 


ccaatggccc 


go-, at gagga ggtgagcgt g 




d - 31 d ^ ^ 


■a t xgc a aga c ea tttt cgcc 


t a c 


aaaagct ggt 


gocc ogactg egtgcaggrt 


gaa 


a t t agt j 


gatjtgtgtt :at-:tactg : 


ea .a 


ccaaat i-at g 


act tea gaa a aaac 1 1 gaa a 


gta 


ggaa-^a " ■ " 


a a a a act got ag.a a t c t ga g 


tqt 

i_ j „ 


ttctctgaa 7 


at t. aagatt t taggat ggc a 


ate 


•.21:.:. 


7 "■ 




v.: 11: 


02 




-■2 1 2: 


It* A 




•21 y 


* sapien 




■ 4 

tttt :t'. t. t t. 






cgeaggaaaa 


at xcaactgg ccaggtraca 


ggg 


■ i! " Lt 


* 4-.o 






■ DMA 






* Homo sapien 
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• misc feature 






• ( 1 ;■ . 7 . ( 4 5 5 ) 




2.2 j 


- n = A, T, 0 or G 






82 



~j t e c 1 1 a 


eaag z ggt ea 




s 


aeaett t 


geagaage ta 


etgttetttg 


f-j 


gegtgtt 


agagragagg 


tg tag tatgt 


12 


ggat gga 


eaggatggag 


et getgtaeg 


18 


aettegg 


eager tt gag 


ea tattttgt 


2 4 


tgttgtr 


aatea gett g 


gtea teteet 


3'"i 


ragaett 


tget gggai tt 


tegtgtttet 


3 io 


eattet t 


ggaggeeaet 


ttggr gggga 




eaeagaa 


e teaae tagt 


geaeagatet 


48 


geaaea 






51 



etee tee 


agtagtgget 


gtaegtcgtg 




ggetteg 


aggagteeea 


eegggccgtg 


12 


tttaegg 


gt tetaa gga 


egeegggggg 


1 K 


ceagteg 


taegagaggg 


getgaageae 


2 4 


gtaggag 


a agage r tea 


t tggaaagat 


30 


aeageag 


t g tetae act 


aett aagta t 


3n 


ettcagg 


eeaa tetggt 


ggaaatgt t g 


4 2 


aaga 






4 0 



tteaagg ttetggettg ggtttaagtt 6 
eaateaa ga 10 



83 



■:400 > 2 7 3 

ttttt t t t t^. ggcaat^a a;:aggtttaa gttttrgg::: 

gg 2aat : a a ": aa gt. 1 1 aa gt zzzzjjzzja ag:tast 

g 1 1 1 a a g t : t t g g c g a a g ttaat^t:gt g 1 1 1 1 1 gg a 

g 3 r rga a gt t aatrtcgtgt ttttgg::aat ::aa;:aggttt 

tctcgtgttt t\ g go a ate a a^aggtttaa gt::tt::gg:c 

gg^aat.raa^ aigtttaagt ::tt::gg::::ga agttaat-t:: 

gtttaagt:t to ggee ga an ttaatct:gt gt 1 1 1 c gge a 

ggeegaag^t aat::t::gtgt ttttgg^aat caana 



gaa gttaatc 
gt gttttt gg 
at :aa:ag gt 
aa gt ztt z gg 
gaagttaat:: 
gtgtttttgg 



t -gtgttttt 
caat : a a c a g 
tt aagtctt z 
z z gaagtta a 
t-gtgttttt 
z a at z aaca g 



a to aacaggt tcaant:tt-: 



4 ; 0 



. 7 4 
4 iS 1 
DMA 

Homo sapien 



1 1 1 1 1 1 1 t 1 


! 1 


1 1 ggeca ata 


cccttgatga 


acatea atgt 


gaaaatcctc 


ggt a a aatac 


y 1 1 1 


tggcaaa ::o 


a 


aatocagcag 


caeatcaaaa 


aj::tat::a 


c^atgat zaa. 


gtgggctt-a 




tccctggga 


r. 


goaaggctgg 


t tcaacataa 


gaaaat caat 


aaatgtaatc 


c atcacataa 


1 0 


acagaacca 




aqaeaaaaae 


■z acatga 1 1 a 


tct ^aatag a 


t g z agaa a a g 


gecttggaca 


2 4 0 


aattcaaca 


g 


coot tcatge 


t aaacactct 


ta ataaa eta 


gatattgatg 


gaatgtatct 


3 (."; 0 


z aaa at aat 


a 


a era gctattt 


atga za a ace 


:acagc :aa: 


atcatactga 


atgggcaaag 


3 ^ 0 


actggaa gc 


a 


- ccctttga 


aaactg gcac 


aa g a zaa gg a 


tg—etctet 


eacegetcct 


4 2 0 


attcaacat 


a 


g\ at tggaag 


ttctggccag 


ggcaat^aag 


a 




4^1 



• 2 1 o> 27 c - 

212 > r.-tiA 

•2: 1 3 • Homo sap i en 



; c featur e 







■ (729) 






• n = A,T,C 


Dr G 




0: 






tttt ttttt. 


t 


tt qgecaaca 


eeaagtette 


catgaaaa 




taoaaaggtg 


gotgttaeag 


ct ccccaa a 




e— taeettca 


eageetette 


ettgea aa + . 




canqga tgtt 


ggaagtng a z 


ncantaaa-; 


a 


ga^nta ^gat 


gactttgana 


ccctttctt 




catettanga 


tetenngtee 


atttggqao 


a 




cgttggat z>z 


aecngnct + . 




naijincantn 


cnncctcn za 


nccg zcriC' * 




na.a 1 1 cocao 


ccnaatca za 


angeccngn 


I 


gt t tcctcnt 


ntantt gcag 


tcgcgccct 




gncnegeetn 


gttcctcttt 


nnnctnttc 




tnnnactagc 


tngeetntcc 


t ntgtnnce 









cacgtgggag 
:aaacattt z 
cacacgtctc 
atttnnagtn 
nacanct gat 
ntcact aatg 
ccccct gagt 



gttttatt 
ag at a gac 
z z anagat 
g :n ggaac 
ga a ga aca 
zqjz-zccc 
nt z z-z att 



ccntgt t tec :tgnn gtn 



aagge-tt 
:n-:ttnnn 



geg a an zznj 
eet aeee t ee zr 
nnggnna za a jctngntc 
nenccgnggn ncanngea 



tg 
zr\ 

-t 

a a 
en 
nt 
nn 
ea 



at 



en 

a a 
n a 
tn 
ng 
tt 



tt taea ae 
-gg — aag 
gt :ettea 
t ^agtg a a 
a :ngan a a 
ggte-aee 

tnngttt t 
agt gt 1 1 a 
cgngttgg 
g :ncnt zti 
nenennac 



7 2 
729 



:l : : 
:lo: 



2NA 

Hijmo sapien 



84 



■:4-i i • . n 7 6 

t gactt ga : i t^tagtagat a:ttaataaa tatttgtgga atgaatggat gaagtggagt 

tacagagaii autagaaaag tacaaattg: tgttagtgtt ttgaaggaaa attatgattt 

t::::a;:a.^. t-tgatttta ::c:aa^a:a gggttagtat :t ::atacat aa: it t act t 

gtttttgaa^ ateaaatgag a:aat::at: t a g at t gata at::ac::ag attggttata 

aattatta^; t^r.ag:aaa :a:a:s:tt: aat:t:a::t :::a::::t: gtgatatagt 

tatgtaggtg ttga-:tt:aa tggatgttag gt:aa:cc: 



37 7 

^64 
DNA 

Homo sapien 



feature 
. (664 ) 



•:3_3 


- r. -= A, T,C 


zr -j 












•:4 :"'0 


■ 1' 7 7 














tgacctgaoa 


t:cat aacaa 


aat :t:tctc 


eattat atte 


ttctagggga 


at tte 


t tga a 




a a goat oca a 


aggaa acaaa 


tgatggt aag 


aeegtgeeaa 


gt ggggagca 


gaeae 


ta aag 


13 


ta ag ace a :a 


gattttaca: 


tea ac aggta 


gcteaeagta 


-tttgtccga 


tattg 


tggge 


IS 


aga aata g ?.c 


t-:.:taa:g:a 


agc:ctggtt 


cagtattg — 


ate z aa at g z 


gttat 


gtt ga 


2 ^ 


aagagggt tt 


t Ttatcct gg 


tea ga tnaag 


a a gc aatggt 


gtgrtgagga 


aatcc 


tat ae 


3 '.' 


gaa ta a gt ga 


gcattoagaa 


ct tga gc t ag 


caggaggagg 


a etaagatga 


tgtgt 


gage a 


3 6 


actctttgt.a 


atggctttca 


tct aaaa taa 


e atggtacgt 


gceaeeagt t 


tcacgagcaa 


43 


gtacagtaca 


a a z gcgaact 


tct gc aga z a 


a t ee aat aa z 


aga ta rteta 


atttt 


aget g 


4S 


c ttttagegt 


cttgattaaa 


tea ta aat at 


t agatggat - 


gea agt tgt a 


aggnt 


g zz a a 


3 4 


aa gatgat t..a 


gt act tct eg 


aettgt atgt 


tcaggtatgt 


tgt t ttaa an 


t etgc 


ttt ag 


6u 


nccctg z\ t.a 


gaggaatttt 


taa agaagat 


gg:t -treat 


gt teanggt e 


aatc a 


on a a t 


6 6 


tgcc 














6 6 



- i -j 



DIJA 

Hom:> saoien 



riLse feature 

1: .7. (452) 
n = A, T, : or G 



c4'.mi;- 2 1 3 

tgacet gae.i t^.gaggaaga gcaeaeaect 

gataca gagt gqgoctctga taatteatga 

etgeaatet.r etgtgctttg ggggttgttt 

gcaaccr.to ttetteaaet aa tattttgc 

gatacataqo coa^agtget ea;ag:tgaa 

ggaaaa.-itgt et. t gaaaga t ctataggtea 

gc:aat*etu tat>ggttgca cg:agatctt 

atat:cacia:. ctgtetgtea gatgtraggt 



rtgaaattee ttaggtteag aagggtattt 

aatgeattrt gaagteatet agaatggagg 

eactgtgctc ctggatatea taraaaaget 

agtatttg tt gggattttta ttgeagaeat 

::tctggttg agagaagttg tcaaggageg 

ttaatgctgt eatettaeaa tttgaaettg 

ggagaagagt aegtttttgg aagtta:ggg 
z a 



i :. - 21-* 



85 



nr> .:74 
112 • :>na 

. . 1 "t • H cio sapien 



ttttttt." *;r t r -gg ^aagg caaattta:t t;:tg^aaaag ggtgctg::tt gziacttttgg oO 

:ca:tg": a-j.^a:ac:=ia a::aaagtagg gaa ggg gttt ttatc:ctaa og og gttat t: 120 

:c:tg5 t .'. ::t g + . .n. :: gt g 4 : c ce :: a t tg get ggagt^aga^ t g:a-:aat:t a:a-::ga:c: ltO 

aaet g g a :: t\r.ttaaaat tgaatatgaa taattaggta ggaaggggga ggetgtttgt 240 

taeggta^a-a ga : g: gtt: g gg^at gt zsl g gt :a 2~4 



lu ■ ."' * 0 
:2 1 1 • Homo s ap ien 



■ :4 :.):.! • 1_ 0 

tacc: gacat ggagaaataa cttgtagtat tttgegtgca atggaata^t atatgagggt «-»0 

gaaaat^iat gaac:ag:aa tgrgtgtate aacatgaata aa:c:ccaaa aeataataat 110 

gttgaa-. gga aaaggtgagt ttcagaagga tatatatgce ctctaaa::c atttatgtaa IttO 

acctttaaaa aactaeatta tttatggtca taagtccate eagaaaatat ttaaaaacc: 14 0 

acatgggatt gataactact gatgtcaggt ca 272 



:ll:.! • 2r<l 

•111 • 4."'-: 

■ in • :>na 

■ :2 1 1 • H "cio sap ien 
• '. ."1 2 0 * 

•:111 * raise _f eature 
•:211 • (431) 

-:21 1 • n = A, T, C or G 



ttt t 1 1" t .r t t + .=jg^oaata gcatgattta aaoattggaa aaagteaaat gagcaatgeg r<0 

aat ttttata t\ otr-ttgaa taatcaaaag agtaggcaac attggttcct cattcttgaa 110 

tagcattaat oaaaaaatat tgeatagect otagect^ct tagagtaggt gtgctctctc Ibo 

aaatatatoa ta-jteecaoa gtttatttca tgtatatttt ctgcctgaat eaeatagaca 2 4 0 

tttgaat*. + <; caacgcctga tgtaaatata taaat:ct:a ecaat:agaa acatagcaag inn 

aaattoaggg a^. tggteat yatcagggta tgacagcana tcc:tgtara aacactgata 3*"0 

cacact^.aoa ca ;gtatgca acgtggagat gt^gcyttww kkktwywewm rmryerwegn 4!_0 

aatcac: + . an n 41 1 



• 11-; • . 7 1 

• i : l • 

• 111 • dna 

• :2 1 ?■:• 11 -mo sap ien 

•401 • 131 

attcga^/.o; atget tgagc ccaggagttc aagactg::ag tgagcoactg cacttcaggc >>0 
tggacadcaa agcaagtccc tgtgccaaaa aaaaaaaa 9'6 

■..}■■■ ■ 235 

*:211> 764 



86 



• 



12 - pna 

- L 1 ■;' • K-mc sapien 



r.:s: teat u re 
■ 1) .7. (764) 
r. = A, T , C or 



ttttttt t 




tt 


■ ?o 




aag za 


cgtgcacttt 


at t gaatgac 


a ^tgt agaca 


ggtgtgtggg 


6 r 


tataaaot 


go 


t-J 


t 




ctagg 


ggcaggacca 


agggggcagg 


gg-aacagee 


ccagcgtgca 




gggccasc 


at 


tg 






agtgg 


astgcaaagg 


ttgcaggcta 


t gggeggcta 


ctavtaaccc 


1 y > < 


cgttttto 






■it 




atctg 


:aa:ataat a 


tggtagactg 


tc acagagee 


gaatwecart 


: -4 0 


ha :asgat 


g a 


a* 




3 


awggt 


caygaggat g 


cocas aat ca 


gggeccasat 


stt-aggca- 


Jl [ 1 ( 1 


ttggcg<r. 




3'7 


gc 


3 


tasg: 


ctg<gccccg 


gtcacgtcsc 


■:a acewtety 


cct jzeczza 


J) r ) ' 1 


cmcttgaw 










■zz :r,n 


nntnccntna 


tntgcccgr.c 


znc zt :ctng 


ngtcaaccn g 


4 ^! : ' 


natctgoa 




ari 






cctcn 


ecccttntgg 


antctcnt zc 


ttcaanta an 


nttatccttn 


4 


acncc zc,c 




CTi 




t 




ctnccncccn 


tnatcccngn 


nc :nctatea 


ntcntnccct 


54 0 


cnctntnc 


t fi 




r;a 




-gttc 


cncctnnta a 


eta :n-:tttn 


n a :nannc-:t 


cactnatncc 


600 


ngnnant t 










z :::t 


occnacgcnn 


tgcgtgcgc- 


-gtctngc-t 


nnn :tnc gn a 


6 ^ 1 


cccnnac*. 




at 




a 


c:ct t 


ncaccctagc 


nctctactt n 


a :ccan :cnc 


tcc:acc:cc 


7 1 i.i 


nggnccac 




nr. 






:natc 


nctnnctctn 


tennctcntt 






7 K> 4 



■ 1 '"] . 



nil a 

Homo sapien 



caagtgtagg :acagtga-g aaagcctgga g:aaacacaa trtgtgggta attaaegtt: 
at^ct>:::: t\c:aggaac gt -ttgeat g gatgatcaaa gat :: ag rt :: tggtcaaca: 
aaataageta g*. * t aag at: a :gt:cccct a z act toga 



DNA 

Homo sat'Len 



- " 4 l") 0 
attcgat tgt 
ta-tgt^t j a 
tagatg^wca 



::aga^aa oa a tat get a 
:attta^ attaagtgt^ 
gc-7agg t zz gagtara 



agt ggaagaa gt : agtcaca aaagac :aca 
cagaatagg^ aaat:egtag aga^agaaag 



UNA 

H >m=: 



; ao ien 



■:4 00. 
.attcgatttt 
ataaatgeaa 



t * 1 1 1 1 1 1 : 

r z-. 



gcaac^ttgg tvaggat^aa 
^aggt^ttta ^dagttcggg 



g g-catgatga 
z ^agatgtgaa 
::aatat:: 
t ggatt ggt 



aatt-ttact ::ctcagat: ttttgtctgg 

atta^agtaa a^tttgaagg aatct7^tga 

a^^a^^tggg aagtraggat ggotgagttg 
zt ga gt a :a 



zd ) 



87 



:J10 



281 
1 96 

j:ja 

Ho:to sapien 



■4 00 
att 3 gat. vet.: 
atccata-:t.:: 



• 0 8 7 

toaggcta.; 
agaaggaac 



- aggag-tagg 

2 aaecetgetg 

attgtgagag agtaeattte tcttggttta 
tatcatar:-: teaaga 



agaagaggea tggaa^aaat 
a-:a-:c::aat tteagettet 
ageeaagaga at^tgt^tct 



tttc-ct -at 
gg -et et aga 
tggtaet tta 



60 
100 
lbO 



:010 
:01V 
■:010 
■:010 



2-3 

: 0 9 

DMA 

Homo sapien 



-4 0u '• 08 8 

:::c agtooagtce cagaacccac 



attogat t 

tttgttgaaa ttcattgagt aaaaca 

taggtaetga agattcaagt 

cagagtgoao tggactgaa 



at tgteaatt actact ztqt araagat:ca 
;tta tgatceetta atatatgeca attaeeatgc 
gaocgagatg ctageeettg ggtteaagtg atoeetctec 



h (i 
10 0 

1 8 tj 

1 9 9 



eOKe 
vOll ■ 
<010; 



0' 8 9 
182 
DMA 



:13> Homo sapien 



-.4 0 0 :■ 
attegattet 
tagtaataea 
gta ttataat 
a a 



1'H 



t gaggctaca aaectgtaea 
gaagcaagta tetgtatatg 
c*. t agggace accattalat 



gtatgttaet etaetgaata otgtaggeaa 
taaacattaa aaaggtacag tgaaaettoa 
atgtggtoea teattggcea aaaaaaaaaa 



ij 

100 
1*0 
1*2 



<010: 

<:n: 

<212: 
v010: 



'r 1 0 
1 04 6 
ON A 

Homo sapien 



■■:4 00: 


* 0 9 0 












ggcaegagga 


gaaatgt aat 


teeat atttt 


att tgaaaet 


t atteeatat 


tttaatt gga 


t"i 0 


t at tgagt ga 


ttgggtt ate 


a aaeaee :ac 


aaa zz tt aat 


t ttgtt aaat 


ttatatgg-t 


100 


ttgaaataga 


agtat aagtt 


getaeeat t t 


tttgata aea 


t tgaaagata 


gtatttt aee 


i-e o 


atctt taat e 


atettgga a a 


a tae aagtee 


tgtga ae aae 


eaetetttea 


eetageagea 




tgaggeoaaa 


agtaaagget 


ttaaattata 


aeatatg gg a 


t tettagtag 


tatgtttttt 


30 ij 


t -ttgaaaet 


eagtggetet 


atet aaeett 


aetateteet 


eaetettt 


etaag aetaa 


0 6 0 


a -tet aqqet 


et taa aaa te 


t geeeaeae z 


aatet taga a 


getetgaaaa 


gaatttgtet 


4 00 


ttaaatat et 


tt taatagta 


aeatgtat tt 


tatggaeeaa 


attgaeattt 


tegaet attt 


4 HO 


ttteeaaaaa 


agteaggtga 


attteagea z 


aetgagttgg 


gaatttetta 


teeeagaaga 


r '\ ' u 


eeaaeeaatt 


t :a:at ttat 


ttaagattga 


tteeataete 


cgtttt zaaq 


gagaa t eeet 


6 0 0 


geagt -teet 


taaaggt aga 


a :aa ataett 


tetatttttt 


ttteaetatt 


gtgggattgg 


6 6 ( J 


aet ttaagag 


gt gaetet a a 


a aaaaeagag 


aaeaa at at g 


t -teagttgt 


attaagea zq 


7 _ ij 


gacee at att 


at eat at tea 


■zzz a ^aaaaa 


tgattteetg 


tgeaeetttt 


ggeaa -t t zt 


7 ^ 0 


-tttteaatg 


tagggaaaaa 


-ttagteaee 


ct gaaaaee z 


a:aaaataaa 


taaaa ztt gt 


8 4 ij 


agatgtggge 


agaaggtt tg 


ggggtggaea 


ttgtatgtgt 


t taaatt aaa 


ceetgtatea 


90 'J 




tt ga Tgaa g 1 1 


II 1 1 71 1 - at 71 -71 '71 


tea ga ga aaa 


tga 


gage aga ag t 


aa a 1 1 ae at g 


t ttcag :tat 


at t 


at tattt ::: 


ttgt att aat 


1 1 z za aa ggg 


ttt 


tagt gcattg 


a taatgggtt 


g at att 1 1 1 1 


ttt 


aga*~aat~"^g 


ld d--"d L -— 


tatttt aaaa 


z 1 1 


L L ^ J . L L j - - 


tcta^tttgt 


tggtttttta 


c 1 1 


k g t a 1 a c t a t 


-^-d-^d-' 


ttaactaat g 


t ct 


att t at an ga 


gtg tatttta 


actatg z :aa 


- 31 


tt ggtaattt 


ttttattt a t 


aatatgttta 


^] 


tj 1- - - a t~ a ; " a 


gaa gttat 1 1 


attttt atgg 


cat 


J -"^ — J - -i H — 


aatattttgt 


acagt t agtg 


g ae 




gtt aaat aaa 


aagac ttgtt 


*~ z\ z\ 

- d d 


d ■ -A d . -i -J. -X .J. .X ■ -X _-i 


aaaa a a a aaa 


a a aa aa 




• : ;: l o 


• 291 






• : 1 1 . 


• 1851 






•:2 12: 


• DMA 






-t2 13: 


• Homo sap 1 en 




t4 0 0 :■ 


• 2 91 






teat za teat 


tg tcagcagt 


ggcactgtta 


g t c 


cttccgtgt t 


ct teat tctt 


etteaa tage 


cat 


t za z t t z-z z z 


*~ aa jee t" g 


tg a tt 7J z t tc 


*~ ,^ *~ 


ttgetgt * 1 1 


tagaa gagat 


ttttaaeate 


z gt 


caaat tacat 


gat ga tgaet 


agaaa tagca 


t ae 


aaga t a-.: a t c 


a ae a 1 1 1 tg t 


teaagt aga g 


g ge 


cage aag t a t 


gaga gc agt t 


etteca z ate 


tat 


tga 1 1 a a a a a 




tgttgttttt 


?e^ 


ggecat go z t 


gttttttgat 


tegata teag 


cac 


a::: at-:: 1 t 3 


at t gt a gaea 


g tatagt gt a 


gag 




geeatgttee 


a gea a c atta 


a <^ -7J 

^ d 


cc 1 " *" t g *■ c ag 
- -■ - - ^ ^ ■ - -i ^ 


aget gteete 


tttttgttgt 


c a a 


d - d ,a d '■ 


tact act tee 


gaatc tccat 


- d d 


- d ' 


c ttcttgttc 


aeateegtgt 




a ia^ + ' ^ ■ a" " 


etac taggca 


gttccgt gga 


id" 

3 ^ - 




catgaaggcg 


etgteategt 


agt 


- d - — ■ - ■ - - - d 


tagcagggga 


ageagt gg:a 


d - 


c 1 1 cac-igag 


gagtcgttgt 


ggteteeaga 


- 1 d - 


d '- - - ,:a d 


g gag gaa gaa 


at g za g ga a a 


t a 


tageca t c a a 


aett ttggac 


ag-aggtea- 




a tagaggat g 


agate zazjaa 


ace ae a a t a t 


cc a 


tacaggta tt 


gaaatcatgt 


:atct gegge 


aa: 


■H 'H 'J O 1 J <3 . . 1 A d -3 


gacactgtag 


t atatet gea 


e a a 


aat at a>u T . z t 


tettceggag 
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lr 


H 0 


gtcccag 


ctactcagga 


rgct gaggca 


r 


4 a 


cagt ga g 


ccgagat ccg 


c ca ct a c a ct 


i-- 




a a aa aa a 


a a aaa a aaaa 


aaa 


v- 





at aga a g 


ggacatacet 


t aaagtaa ta 




atae taa 


atggggaaaa 


gtt agaagc a 


1J0 


atget g g 


at t tt gteaa 


atgectttte 




ttaattc 


tgt t tat gt g 


a t ta t ca cat 


_ -t 


ggggtgt 


ttcteaggag 


ccacegtgtg 




cactggg 


gaagaaacac 


aytcctgtce 


.'S r\ 0 


tggctt c 


t ctgcgaetg 


get t ctt egg 


4 2:' 


zzaqa gg 


a a a a : t a t a t 


t att::: gtt a 




gcagt gt 


ct tea tctct 


t gatgtgt ga 




atgattt 


eagtacctgt 


gtetggctga 


y . ;": I;) 


etggate 


tcatcctetg 


tgggt ggaca 


^-0 


c caga a g 


tttgatggct 


gaggagtat a 


~ . ' \) 


ctte etc 


ect ggatgga 


cagggggagc 


' : 'h 0 


a a c gac t 


cct ctgt gaa 


gaegett ggg 






gcaggggagc 


ggcaagagca 






ggatcccagg 


t aecacgt cc 




cctggtg 


gggt aaagt c 


eceagaaag g 




a caag a g 


ggacaageaa 


aagaggaetg 


-J 


a a g t a g t 


aaaactcgt g 


etggacaga c 


l : 9 


ggacage 


r. ct gacaaag 


geegtacaat 


i:'--9 


aacat gg 


■caetgat cca 


aatattccag 


1." >->o 


tctac a a 


tga agat a aa 


t taatggcca 


i v : o 


caaa .a a a 


caag cat ggc 


ctcacaccac 


1 


tggtgaa 


a 1 1 1 1 1 a a t c 


a aga aaaa a g 


14 4 9 


ctgetct 


cat act t get 


gtat gt tgtg 


l c i"'9 


aaa at gt 


tgat gtatct 


tet ca a gat c 


l'-»i9 


t c a t c a t 


catgtaattt 


gecagttact 


i 9 




g a a a a cag c a 


atccagaaca 


li;-9 


aagg ctt 


a aa g gaagtg 


aaa a ca gee a 


1 4 0 


ttggttt 


aat gtttttt 


tttttt gect 


1S00 
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< 4 0 0 


> 297 


*~ QcaC'3ca r o 


aoec a 'ii t q t c 




1 t qcacgcgc 




cataaccgtc 


egtaaogget 


togctgtcct 


ttggctggca 


tgtagecget 


tot tggat tg 


acgctccct c 


tegegttoot 


ttgctggact 


gctgggtgtt 


ttctccgggg 


gggcgtgggc 


tttccccggg 


atccccotgc 


tggggttgge 


gt aacntget. 


aqttggtgaa 


ctggctgtta 


aaagcagatg 


a ga a go -j at t 


tqqt etca gg 


cagggggago 


ggoaagagca 


gaeget tgg g 


aqcaagaggt 


eggcaagage 


aacgtggkcg 






ccccagaa ag 


gatctcatcg 


aaagaggact 


gctctacatc 


getggaoaoa 


cgatgtcaac 


ggccgtacaa 


cqccaggaag 


a aatattcoa 


gatgagtatg 


attaatqgco 


aaagcattgc 


gat or a ::aa 


tt t tat tt t z 


agggceagt e 


tt ocgtattt 


accta at tat 


ct aaga tttt 


cagtt tttt t 


tt tttaaatg 


aaaaggtaat 


acttact att 


tgtaagatgg 


caaaatttgc 


acatgt tt '^a 


gt gaatagag 


t acgaggtga 


tacgectgt c 



tgtgccacgt 
ggcagegget 
agactggect 
gtaaoggctt 
tggcttggct 
ct tggat kga 
tgacctttty 
gggktkgccc 
tgggtgtggg 
agggattgac 
actggttggt 
gtggctgagg 
agcaagatgg 
acgtgggcac 
gcaagtggtg 
cttggggaga 
atctggacaa 
t eatgetcag 
tggcctctgc 
ttaatgtcct 
a tgaatgtg z 
gaaataccac 
tettataegg 
aaaataccga 
ggaagcccaa 
atttt a aata 
cactt ctggt 
tttcaatttt 
cctgaaatag 
atcctgctcc 
agt ggcaagg 



acactga cgc 
tggctggctt 
gtaaoggctt 
geaegtgeat 
ttgcattytt 
cgtttcctco 
tctgctgggt 
ttcctggggt 
ttttootggg 
ttttttcttc 
agacgegato 
gattcaa t 
aagtggtg 
ctggagac 
gcccactg 
acgatgac 
tcoaoaga 
ggacactgay 
caatgggaat 
tgaoaacaaa 
gttaatgtt g 
tctaoaotat 
t got gat ate 
aatgoattc a 
gcataaottg 
ttgttatttt 
aaatactttt 
tccctcctag 
gttttacatg 
tttggc aagt 
tttaagatat 



tt 

tt 
ct 
ct 



coco t gaga t 
gtaaoggctt 
gcaggogoao 
get gtacgcg 
tget kggotk 
t tggat kgac 
ttggoattcc 
gggcgtgggk 
gtggggtggg 
aa acagattg 
tgctggtact 
goeggotget 
ogcoactgtt 
oaoaaoga zz 
ottooootgo 
agegocttoa 
gctgootggt 
gtgaaoaaga 
tea gaagtag 
aagaggaoag 
ctggaacatg 
gctgtttaca 
gaatoa aaaa 
ttttaacatt 
a atgaaaata 
oaaaga ago a 
gttgaaaaca 
gatttttttc 
aaaaotooaa 
tcctaaaaa a 
ttetgatetc 



qtqeae q c cq 


6C 


gcacgogcao 


120 


gccgcacgog 


18C 


ogttaacggo 


24 0 


ggcgttgkty 


3 0 0 


gtttoytyty 


3 6 C 


tttggggtgg 


4 2C 


ogoooocagg 


4 8C 


otgtgctggg 


5 4C 


gaaacccgga 


6 0 :! 


aotgtttcto 




tottotgtga 


7 ' : 


tooootgetg 


7 80 


octctgtgaa 


34 C 


tgcaggggag 


90 C 


tgga keccag 


9 *S '! 


ggggtaaagt 


1020 


rggacaagoa 


108 C 


taaaactc gt 


i i < ■' 

_L J. ~t >. 


otctgaoa a a 


12 0l 


geactgatoe 


12 6C 


atgaagat aa 


132> 


aoaaggtata 


138l 


gaogtgtgt a 


144 


ttttgaaatg 


1'i'm; 


ttagagggta 


r?o: 


ctgaatttgt 


lt"2L 


cccta atgaa 




gaaaa gttaa 


1^4 r 


oagtaataga 




gtgee 


185^ 
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38 










g-aasgt ggg 


I- :i 


::1.:c: gga 


ga - :acaa zq 


act -ctot gt 


gaa gac get t 


gggagsaaga 


ggt gcaa gt g 


T 


g::t g :::ta 


:tg:ttc::c 


tget gsaggg 


gag-gg-aag 


ag:aasgt gg 


g-g-ttgr gg 


a ga scm : gat 


ga-agyg::-t 


t -at ggag:- 


-a ggt a::a: 


gt :cgt ggag 


aagat -t gga 


2 i 


-i :j2Z22=tZ 


agagct gc — 




aagto^ — ag 


a a a gg a t t s 


atcgt ::atg : 




aggga :ac 


tgaygt ga ac 


aag ar g gaca 


agtaaaagag 


ga:tgsccta 


catctggoct 


,^ r 


^caat gg 


gaat tc agaa 


gtagta aa a z 


testgee gga 


eagacgatgt 


■:aa:tt j-at g 




ct tgaoaa 


caa aaagagg 


a sag ^tctg a 


yaaaggccgt 


acaatgecag 


■ga a gat g aa: 


G f - 


gcgttaat 


gt t gctggaa 


■:atg g ca zz g 


a t c a a a t a t 


zzz aga t gag 


:a: g ga a at a 




.actctr - a 


:;t ay get rtc 


t ay a atgaa g 


a t ix a a 1 1 a a t 


gg::aaag:a 


ct i::ct ^a r 


ay 


ggt gctga 


tat" gaat ca 


aaaaa :a ag g 


tat ag a t st a 


ctaattttat 


ctteaauat a 




gaa atgca 


ttcatttt aa 


cact ga:gtg 


tgtaagggee 


agtcttcogt 


a 1 1 tggaagc 




.a a gear a a 


ct t ga atgaa 


aat at tt t ga 


aat gaectaa 


t ta tot aag a 


ct tt at" tea 


a i 


attgtt a 


1 1 1 1 2a a a ga 


agcattagag 


ggtacagttt 


1 1 1 1 1 1 1 1 1 a 


aatg z^czzc 




gt aaacac 


ttttgtt gaa 


aacactga at 


1 1 gt aaaagg 


taat act tat 


tattcttcaa 


1 1 


ttt - etc 


■::ta ggatt tt 


ttt :-t:ctaa 


tgfiat gtaag 


atggc aaaat 


ttgcccigaa 


at 


a ggtttta 


:a:gaaaa zt 


■z saagaaaag 


c taa ac atgt 


tt :agtgaat 


a gaga t cctg 




ostttggs 


aagt tc :t:aa 


aaaacagta a 


taga t acgag 


gt gatgegee 


tgtcagt ggc 


aaggt t taag 


atatttctga 


tctcgcgcc 
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Met Asp* lie Val Vai Ser G 1 y Ser His Pro Leu Trp Val Asp Ser Phe 

1 5 10 15 

Lea His Leu Ala j^y Ser Asp Leu Leu Ser Arg Ser Leu Met. Ala 

.LJ 2 5 30 

Glu Tyi Thr lie Va. His Ala Ser Phe lie Ser Gys lie Ser Ser Ser 

35 4 0 4 5 

Leu Asp Gly Gin Gly Glu Arg Gin GLa Gin Arg Gly His Phe Trp Arg 

5 0 5 5 6 0 

Pre Gin Arg Le ; Leu Gys Glu Asp Ala Trp Giu Gin Glu Val Gin Va l 
65 7 0 7 5 SO 

Va... Leu Pro Leu Leu Pro Leu Leu Gin Gly Ser Gly Lys Ser Asr. Val 

3 5 00 9-.) 

Val Ala Trp Gly Asr. Tyr Asp Asp Ser Ala Phe Me^ Asp Pro Arg Tyr 

1.0;" 10 5 110 

His Val His GG/ Glu Asp: y e u As-p Lys Leu His Arg Ala Ala Trp Trp 

11 [ ; 10 0 12.5 

Gly Lys Vai Pro Arc: Lys Asp Leu lie Val Met Leu Arg Asp> Thr Asp- 

130 ' 135 14 0 

Vai Asn Lys Arg Asp Lys (.Tin Lys Arg Thr Ala Leu His Leu Ala Ser 
14 5 150 155 ltO 

Ala Asn Gly Asn Ser Glu Val Val Lys Leu Val Leu Asp Arg Arg Gys 

In 5 170 l'/.5 

Gin Leu Asn Vai Leu Asp Asn Lys Lys Arg Thr Ala Leu Thr Lys Ala 

180 185 190 

Val Gin Gys Gin Glu Asp Glu Gys Ala Leu Met Leu Leu Glu His Gly 
19t 200 205 



'SO 

1. 

It ' 

2 4 • 



77i 

84' 
9 0 1 
9 60 
1020 
1059 



94 



Thr Aso Pr:> Asn lie Pro 



Ala 

2 2 5 
Ol.y 

leu 



Val Tyr 
Ala Asp 
Sly i:^ 
Lys Ai. u 



lie Leu Al.fi 
Gin Asr. 



Glu 
Ser 



Met L*: 



Asp 

2 15 



Asn jlu Asp 

230 

lie 11 u Ser 
245 

His llu Gin 
2 o 0 

Asn Leu Asn 
Val Gys Gys 

Val Asp Val 

3 1 C- 

P:ie leu Val 
325 



Glu Tyr Sly 

Leu Met Ala 

Asn Lys His 
2 5 ; 



Gin G 



Ala 

Gly 
2 r<5 
Ser 

lie 



n Va 1 
o5 
p Arg 



Leu A.- 

26 0 

Ser Ala Ser 
Ser Gin Asp 
I Le Met 



Asn Thr Thr Leu His Tyr 

220 

Lys A J. a Leu Leu Leu Tyr 

2 35 24 0 

Sly Leu Thr Pr :■ Leu Lou 

255 

Val Lys Phe Leu lie Lys 
270 

Tyr 31y Arg Thr Ala Leu 

2 3 5 

lie Val. Ser Pr j Leu Leu 

300 

Leu 3.1u Arg Ar: Pro Glu 

315 " " 3.:u 



1 10 
■2 11 
.2 12 



300 
1 4 8 
PXT 

Homo sapien 



:l • VARIANT 

2" • ( 1) . . . (143) 

:3 * Xaa = Any Amino Acid 



Met 
1 

Trp 

Asp 

Gin 

Val 

65 

Asn 

Glu 

Asp 

Lys 

Lys 
145 



Thr Xda 

Thr~ Ser 

Leu lie 

_15 

Lys Arg 

5 0 

Val Lys 

Lys Lys 

Gys Ala 

Glu Tyr 

i: t 

Lou Mf: + 

130) 

Asn Lvs 



300 

Pro Ser Trp 

Ser Thr Glu 
2 '.') 

Val Met Leu 

Thr Ala Leu 

Leu Xaa Leu 

7 0 

Arg Thr Ala 
35 

Leu Met Leu 
100 

Gly Asn Thr 
Ala Lys Ala 



Ser 

Leu 

Arg 

His 
5 5 
Asp 

Leu 

Leu 

Thr 

Leu 
13 5 



Pro Gly Thr 
10 

Pro Trp Trp 

2 5 

Asp Thr Asp 
4 0 

Leu Ala Ser 

Arg Arg Cys 

Xaa Lys Ala 
?0 

Glu H:i s Gly 
105 

Leu His Tyr 
120 

Leu Leu Tyr 



Thr Ser Val. Glu Lys lie 
15 

Gly Lys Val Pre Arg Lys 
30 

Val Asn Lys Xaa Asp Lys 
4 5 

Ala Asn Gly Asn Ser Glu 
60 

Gin Leu Asn Val Leu Asp 

7 5 8 0 

Val Gin Gys Gin Glu Asp 
05 

Thr Asp Pro Asn lie Pro 
110 

Ala Xaa Tyr Asn Glu Asp 
125 

Gly Ala Asp lie Glu Ser 
14 0 
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95 



00: 

atggtggttg 
aggag-aaga 
agcaargtgg 
atggg:aagt 
ggcgcttctg 
tggtgct gee 
ggaga::acg 
gacaagctcc 
rtcagggaca 
tctgceaatg 
gtcc:tt gaca 
tgtgegttaa 
aecactctg 2 
tatggtgctg 
ca tgagca a a 
ctggatagat 
gtcagccttc 
gccagagagt 
aaagaaaaac 
a ccagaaata 



■ 301 

a g gtt gattc 
t g g gc aa gt g 
go act :■ 
ggtgcc: 



ctgg 
g-ca 



gaga 
act get 
atgac a 
aca ga g 



caega 



ctgacgtgaa c 



gtgc 
ctgc 



caga 
a gag 
gga 



ggaatt. 
acaaa a.: 
tgt:gc< 
act aegctat 
atatcgaatc 
a a z agcaagt 
atggaaggac 
taettgagca 
at get gtt tc 
agatget aaa 
aataa 



catgc rggct 
gtgccgtcgt 
a gaccacgac 
ctgcttcccc 
ega-ctget 
zt-jzt gcagg 
cttcatggag 
ctggt ggggt 
raaga aggac 
agtagtaaaa 
gacagctctg 
acatg gcact 
ctataatgaa 
aaaaa acaag 
cgtga a at tt 
tgctctcata 
aaatattga: 
tagtcatcat 
aatetcttct 



gcctcttctg 

gactctgcca 
tgctg-aggg 
acgaa ga :ac 
gggageggea 
-ccaggtacc 



aaa 
aag 
ct z 
at a 
gat 
gat 
cat 
tta 



gtcccea 
a aaaga 
tgctgg 
ggccg 
aaata 
attaa 
cc tea 
caaga 



ettgetgtat 
gtatcttctc 
catgtaattt 
gaaaacagca 



tgaagaagee 
g-tgeaggga 
tgaaga :act 
ggagtggcaa 
t zaqqa a-zaa 
a gag raaggt 
acgtcrgtgg 
gaaaggatct 
gga-tgetet 
acaga rgatg 
tacaatg :ca 
t tccagatga 
tggee aa ag z 
caccact gtt 
aaa a a gcg aa 
gttgtggatc 
aagatctat c 
gcragttaet 
atccaga aaa 



atttggtctc 
gagegg-aag 
caggag-aag 
gagcaa-gtg 
gatgggcaag 
ggg-g-ttgg 
agaagatct g 
categtcatg 
acatctggcc 
tcaactt aat 
ggaagatgaa 
gtatggaaat 
actgetetta 
act t g gtgt a 
tttaaatgea 
ag zaagtat a 
tggacagacg 
ttctgactac 
tgtctcaaga 



60 
120 

lH-J 

0 0 0 
3 <o 0 



4 1 J 
t 0 0 
r- <o 0 
7 2 0 
7>;0 
h 4 0 
■^0 0 

100 0 

I 0 H 0 

1140 
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<:4 00: 
atggtggttg 
aggagcaaga 
agcaacgtgg 
atgggcaagt 
ggcgcttctg 
tggtgctgcc 
ggagactacg 
gacaagctcc 
ctcagggaca 
tctgceaatg 
gtecttgaca 
tgtgcgttaa 
accactctgc 
tatggtgctg 
cat gag zaaa 



ct 
a a 



ggatagat 



a>: 
a>: 
age 



.gectte 
igagagt 
fa aaaac 
Lcatcag 
ct eaag 
:atgaaa 
aa: ggtgata 
cct gac aacg 
aa acagatgc 
t ea gaggaag 



ctga: 
atgt-: 
aag:: 



302 
aggttgat tc 
tgggcaagtg 
geacttctgg 
ggtgccgcca 
gagaccaega 
ac tgcttccc 
atgacagtgc 
acagagctgc 
ctgacgtga a 
ggaattcaga 
acaaaaaga g 
tgttgctgga 
actacget at 
at atcgaatc 
a acag raagt 
atggaaggac 
t a ct tgagca 
atgrtgtttc 
agatget a a a 
aggaagagtc 
a aceagaaat 
gt aataatgt 
a tggattaat 
a aagtgaaga 
e aaaata zt z 
agtea :aaag 



eatgeegget 


gcctcttctg 


tgaagaagee 


atttggtctc 


6''. 


gtgetgccgt 


tgcttcccct 


getgeaggga 


gageggeaag 


120 


agaceacgae 


gaetctget a 


tgaagacact 


caggageaag 


1 r C 


ctgcttcccc 


tgctgcaggg 


ggagtggcaa 


gagcaaegtg 


2 4 0 


cgact ctget 


at gaagacae 


tcaggaaeaa 


gatgggcaag 


3 0 C 


ctget gcagg 


gggageggea 


agagcaaggt 


gggegcttgg 


3 0 0 


cttcatggag 


cccaggta-c 


aegtcegtgg 


agaagatctg 


4 2C 


ctggtggggt 


aaagtcccca 


gaaaggatct 


categtcatg 


4o l 


caaga aggac 


aagcaa aaga 


ggactgetet 


acatctggcc 


5 4l 


agtagtaaaa 


ctcctgctgg 


acagaegatg 


t:aa::taat 


n 0 L 


gacagctctg 


ataaaggc zq 


t acaatgeca 


ggaagatgaa 


6 6 L 


aeatggeact 


gateeaaat a 


t tccagatga 


gtatggaaat 


.": C 


ct ata atgaa 


gat aaa t ta a 


tggc-aaag- 


act get ct t a 




aaaaa acaag 


catggect-a 


eaccactgtt 


acttggtgt a 


^4C 


cgtga aat tt 


tt aa t caag a 


a a a aag zqaa 


1 1 taaat gc a 




tgctctcata 


ettgetgtat 


gttgtggatc 


agcaagtat a 


0 *~t ( " 


aaatat tgat 


gtatcttctc 


a a gat eta tc 


tggacagacg 


l:.t" r 


tagtc at cat 


catgtaattt 


gecagt tact 


ttctgactac 


iuh<: 


aatctet tot 


gaaaa :ag-:a 


atccagaaca 


a gacttaaag 


1 ; 4 1: 


aeaaaggt tc 


aaagg-agtg 


aa aatageca 


ge -a gaga a a 


12 :n; 


aaataaggat 


ggtgatagag 


a g gttgaaga 


agaaatga a g 


12^11: 


g ggac ta eta 


ga aaa nctg a 


:taatggtgt 


eattgetggc 


1 32;: 


tceteaaagg 


aagagcaga a 


c acetga a aa 


t ^ageaattt 


13^^ 


gt ate a zaqa 


att tgcgaa t 


t a gtttctga 


rt acaa a g aa 


1 4 4 C 


ttctgaaaac 


agca a :-:-:a g 


a ac a ag ac t t 


aaagetg a za 


1 [ »U0 


gcttgagggc 


agtgaa a at g 


geeageca ga 


g rtagaaaat 


1L.60 




t t t A t T I." 1 1 ^ 


~T a a ~r a a a f- 




dd aa 


ctgactaatg 


7 *- 7 a " t 7-"" 

a - a — 3_L. r 4^ 




gat z\ 


a g aao ao at 3 


a a a 3 z za 3 z a 


at t toot 5a z 


a r t zj 


0 a a a at j at a 


oto ag a a g z a 


attttgtijaa 


aaac 


a 1 1 c t g a t 1 c 


at g a a g a a a a 


gragaiagaa 


7 7 

d - d a 


ct t agt t gt a 


ag a aa g a a a a 


agaratrtca, 


a t 3 


goo a t g .: ( . aa 


a a a t a a a a a t 




a a a z 


aaaaaa^^aa 


aa a aa a a a a a 
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- 3 0 3 






3L J -j ^ -| - 3 


aaatt jattc 




d - 


aa^a aaa 
u -j ^ a ^ ^ m u ^ a 


^ a 37^ a aa t a 

"~ a a a a a 


■7 " ^ a :ca t_ 


" 0 r^ 

- j - 


3 q =1 ■->: J f .7:'J 

■3j-3a. H -j -j 


d — ■ - a a 


a a a ""a ■"■7 a'" 1 

■3 3. 3 w> _'3 ^ J\ 3 ^ 
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4 ft C 


atgggao 


a a a 


tt. t aacccao aaaeo 


etgga aaaagaggtg 


get cattt tt 


tt tgeaetat 


54 C 


ggettgg 




Oil. a'" a t t Ot 0 t 


o tot 


gatgg ggaaaaatgg 


o eaeotgago 


gaagta ea ga 


60'! 


ttacaat 


aet 


at-;c: goag : t 


tgao 


ctttt :.t 


gta ag age 


gaag geaaat 


ggagt gaa at 




aeettat 




ea.agctttet t ttoa 


ttgaa ogagaataea 


stat geuaag 


ct tgaaat tt 


7 2 L 


aeatece 


a o a 


gguggaoeto t 


oago 


ttaee zc 


sat atoot 


agootooot a 


tagotoo sot 


7 ft i j 


tcctat 4 -. 


an. 


gat a agoet z 












800 




1 0> 


; ' ft 
















1 1 > 


i ..i.; 


















ETvT 


















H 'ITlO' sap: en 
















2 1 C :■- 


wvrJANT 


















( : ) . . . (102) 
















-) - --■ . 


X.ia = Any Amine 


Ao id 










Met Gly 


4>." ;': • 
Xaa 


Phe 7a 1 Phe 


Gin 


Met Gly 


Asn Thr 


Gin Ala Ser 


Tnr Gly 




1 










10 




1 5 




Ser Pr<" 


Leu 


Lys Cys Lie 


Leu 


Ser G.n 

2 


Trp Asp 


Lys Phe Asp 

3 0 


Pro Gin 




Thr Le-. 




Lys Glu Val 


Ala 


His Phe 


Phe Gys 


Thr Met Ala 


Trp Pro 






•' 5 






4 5 




4 5 






Gin His 


3er 


Leu Ser Asp 


G 1 y 


Glu Lys 


Trp Pro 


Pro Glu Oly 


Ser Thr 





102 



50 

Asp Tyr Asri Thr He Leu 
6 5 7 0 

Lys Trp S-r Glu He Pro 

8 5 

Asn Thr- Lej Cys Lys Ala 
100 



PPT 

Artificial Sequence 

• ;. - Ma 1e in the L ab 

•40 0 * 00 0 
Leu Met Ala Glu Glu Tyr Thr He Val 
1 5 

OIH 9 

■ PPT 

Artificial Sequence 

H'LO * 

■GO.: • Male in the lab 
< 4 o o - 3 1 o 

Lys Leu Me" Ala Lys Ala Leu Leu Leu 
1 5 

!: 1 1 

PRT 

Artificial Sequence 



- Made i n the 1 ab 
HO' 31 : 

Gly Leu Thr Pro Leu Leu Leu Gly He 



• H - 312 

•:H : :- 10 
: ■ PRT 

Artificial Sequence 



*H •>:■ Made in the lab 

■ : 4 ( 0 ^ 3 1 2 

Lys Leu Val Leu Asp Arg Arg Cys Gin Leu 



55 60 

Gin Leu A.sp Leu Phe Cys Lys Arg Glu Gly 

75 30 
Tyr Val Gin Ala Phe Phe Ser Leu Lys Glu 
90 95 





# # 

103 



1 


5 




10 






• . 2 I , > 313 












•2.1 1 • : 852 












■2':12 - DMA 












• : 2 1 3 ■ H :)m e 


sapiens 










■MOO ■ 313 












g gcacgaga a 


ttaaaaccct 


:ag :aaaaca 


gg cat a gaa g 


ggacatacct 


t aaa gtaata 






:a:ag::aac 


a :aat a zt a a 


atggggaaaa 


gtt a gaag ca 


t t .too tot ga 


ga a cege aa c 


aataaataca 


aggat get gg 


a z 1 1 1 g t z a a 


at gectttt c 


t gtgtct gtt 


gagatgetta 


tgtgactttg 


ccttt aatt c 


t gtttatgtg 


att a tea cat 


t V a t t g a c c t 


g c cc gt gt t a 


ga cc gga aga 


get gg ggt gt 


t tet z a gga g 


c c acegtgtg 


■.v.. gc gge a g 2 


c t c g gga ta a 


ct z g agg zz g 


:a::a:tg gg 


g a aga a a cac 


aytcctgt cc 


q t gqegc t ga 


eggctgagg a 


cagagcttca 


gt gtg get t z 


tctg eg a ct g 


get tct t egg 


q<jagt.tcttc 


cttcatagtt 


cacccatatg 


gc tec aga gg 


a a a a 1 1 a t a t 


tattttgtt a 


tegatgaa ga 


gtattaegtt 


gt gcagatat 


act g z agt gt 


ctteatctct 


tgat gtgtga 


t t gqqta ggt 


:c:ac:atg: 


tgee gcagat 


gacatgattt 


ca gt a cetgt 


gt ct ggctga 


-aaaqtgt. t tg 


1 1 tgt gaa z g 


gat at tgtgg 

: : :: 


t t tetggatc 


tcateetctg 


tgggtggaea 


get t tct c " a 


cettqetq qa 


aqtqacctqc 


t gt ceag a ag 


tttga tggct 


gaggagtata 


ccatcgtgca 


tqca" of t c 


attt cctgea 


tt tct teete 


cc tgg at gga 


cagggggag c 


qqcaagagca 


ac gtqggcae 


ttctggagac 


caca acgaet 


cctctgt gaa 


gaeg ct tggg 


aqcaagaggt 


qc aaqtqqtq 


ctgccactgc 


tt cccctgct 


geagggggag 


eggcaagag c 


aac ;?tgatcg 


xaqa 

■"'-3:33'': 


c 1- acqatqac 


agegec 1 1 ca 


z gga t c ccag 


gtac ca cgt c 


catqqa :: aag 


atctggacaa 


gctc :acaga 


get gectggt 


ggg gt aaagt 


c cccag aaag 


gatct catcg 


teat gctcag 


ggacaeggat 


g t ga aea aga 


gggae aagca 


aaagagga ct 


gctet ac ate 


tggcctctgc 


c aatgggaat 


tcagaagt a g 


taa aaetcgt 


get gga e aga 


cjatatc a ac 


zza atgtc zz 


z g a z aac a a a 


a agagg a z a g 


ct ctga ca aa 


g g cc gta caa 


tqccaggaag 


atgaatgtgc 


gttaatgttg 


ceggaacat g 


gcact gatce 


aaa tat te ca 


gatgagt atg 


g aaataccac 


tctacactat 


getgtctaea 


a tga aga taa 


a t taatggce 


a a a q e a t~ g c 


L _ _ L -3 _ 3 - ^ J 


" J " - J 3 — ■ 




a a a u ai~ 

^ -i. .A — ^ ^ 


ee t c a caeca 


■ * i~ T i ' > t a t" *" 3 

- ■ d - ■ a - ■ - - 6 




gc a a a a a c a g 


^ a a t aa t" z\ a 


aatttteaat 


c a ag aa a aa a 


q rgaa t 1 1 a a 


at no t :jq a 


ta gat atgga 


ag aac t gc t c 


teat a cet g c 


t gta cgt cgt 


qqatca g "a a 


gt at a gtc ag 


— „ L '3. ^ L L 


'J 3. J >3^ -3 -3 >3. L J\ 


_ , J a ^ 1 J - L ^ 


1 1 ct caagat 


ctgqaaaqae 


ggceagagag 


tatgetgett 


zt agt cat ea 


tea t gtaatt 


tgceagttae 


tttct gacca 


caaagaaaaa 


cagat gtcaa 


aa atet ctte 


t gaaaaeage 


aat ccagaae 


a agactt a a a 


gctgacatca 


gaggaagagt 


cac aaagget 


taaaggaagt 


gaaaaca gee 


j Tccagaqct 


a ga a gat t ta 


tggct attga 


agaagaatga 


a gaa cac gga 


agtact cat g 


\ iggottc :c 


a ga a a a z zz g 


act a ac ggt g 


c cgee g ctgg 


caatggegae 


ga 


•:.:10:- :M 4 












•:.:li:- 3 v -3 












•:2 12o ON A 












- : . j 1 3 : ■ Homo 


sao lens 











s : 1 
M : 1 



1'a:0 
1 1 ) a- 1 J 

1 1 0 
1 2 0 

1 2 ^ 0 
1 . : ti 

.■' ~i 0 
-1 4 0 
1 -0 0 
r n 0 

; 4 1 j 



-M00:> ?M4 




















atgcatettt 


cat t 


tcct g c 


att : c 1 1 e c t 


-cctggat gg 


acag 


ggggag 


egge 


aagagc 




aacgtgggca 


ct te 


tggaga 


ceaeaa egac 


tcetctgtga 


agac 


gcttgg 


gage 


aa gagg 


1 . M 


tgcaagt ggt 


getg 


ccaetg 




tgcaggggga 




eaagag 


e a a c 


gtg gtc 


1 2 1 ' 


gcttggagag 


acta 


-gat ga 


cagcg— etc 


at ggat ccza 


ggt a 


c cac gt 


c ea t 


gga gaa 




gatctgga za 


age t 


ccacag 


agetg— egg 


tggggt aa ag 




c aga a a 


ggat 


ct cat c 




gtcatget za 


ggga 


za egga 


tgcgaacaag 


aggga caa gc 


a aa a 


gaggac 




ct a cat 


3 N 


ctggcctetg 


ecaa 


tgggaa 


ttcagaagta 


gt aaaact eg 


z get 


g gac ag 


acga 


t g t caa 


4 2m 


cttaatgt z-z 


ttga 


caa c a a 


aaagaggaea 


gctetgacaa 


agge 


e gta ca 


atgc 


caggaa 


4 30 



104 



gatgaatgtg cgttaatgtt g:;tggaa^at ggcaetgate :aaatatt:c agatgagtat 540 

ggaaata^ca ct:ta:a:ta tg^tgtctac aatgaagata aattaatggc caaag:actg 600 

■:::ttata:? gtgctgatat :jaa:caaaa aacaagcatg ^::t:a:a:c a::g::a::t 660 

ggtataeatg agcaaaaaca geaagtggtg aaatttttaa toaagaaaaa agegaattta 720 

aatg^gotgg atagatatgg aagaactgct r-tca: acttg ::tgtatgttg tggat-agca 780 

agtatag:-a gc -st -tact t gag:aaaat gttgatgtat tc 1 1 aa ga t;tggaaaga 840 

■:ggc:agaga gtatg^tgtt :::a;tcatc at.catgtaa 879 



:.":10 


* -15 


:2 1 L 


* 1 92 


0:12 


- PRT 


0:13 


• Horn 


:■; 00 


• 015 


kit. I 


lis L 



L0 



15 



Ser Gly Lys Ser Asn Val Gly Thr Ser Gly Asp His Asn Asp 5er Ser 

2 0 2 5 3 0 

Val lys Thr Leu Gly Ser Lys Arg Cys Lys Trp. Gys Cys His Gys Phe 

;:5 4 0 ' 4 5 

Pr:> Gys Gys Arg Gly Ser Gly Lys Ser Asn Val Val Ala Trp Gly Asp 

50 55 60 

Tyr Asp. Asp Ser Ala Pne Met Asp Pro Arg Tyr His Val His Gly GLu 

61 7 0 7 5 8 0 

Asp Leu Asp Lys Leu His Arg A La Ala Trp Trp GLy Lys Val Pro Arg 

8 C 50 35 

Lys Asp Leu I .: e Val Met Leu Arg Asp Thr Asp Val Asn Lys Arg Asp> 

luO 10 5 ll.C 

Lys Gin Lys Arg Thr Ala Leu His Leu Aia Ser Aia Asn Gly Asn Ser 

Lit: 120 12 5 

Glu Val Val Lys Leu Val Leu Asp Arg Arg Gys Gin Leu Asn Val Leu 

130 135 140 

Asp Asn Lys Lys Arg Thr Ala Leu Thr Lys Ala Val Gin Gys Gin GLu 

I4. c 150 155 L60 

Asp Glu Gys A.. a Leu Met Leu Leu GLu His Gly Thr' Asp Pro Asn Tie 

165 170 175 

Pre Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr Ala Val Tyr Asn Glu 

180 185 190 



hsp Lys Leu Met Ala Lys Ala Leu Leu Leu Tyr Gly Ala Asp He Glu 
195 200 205 



Ser Lys Asn Lys His Gly Leu Thr Pro Leu Leu Leu Gly He His Glu 



105 



215 



Gin tys Gin Gin Val Val Lys Phe Leu lie Lys Lys Lys Ala Asn Leu 



2_ S 



2 3-: 



2 3 5 



24 0 



\sn Al.a Leu Asp Arg Tyr G Ly Arg Thr Ala Leu lie Leu Ala Val C 



2 4 



25 D 



31y Ser Ala Ser lie Val Ser Pro Leu Leu Glu Gin Asn Val. Asp 



2 6: 



270 



Val Ser- 3er 31rt Asp Leu 31u Ar g Arg Pro GLu 3e: Met Leu ?ne Leu 



275 



285 



Val. lie lie Met 
2 9 0 

•■:21Q.* 316 

> 584 

•:212 > DNA 

v213> Homo sapiens 



• : 4 0 0 3 1 


6 














aqttgggo 


ca 


aattcccttc 


ccoctacagc 


ctgaagggga 


cataacca at 


agcctggggt 


60 


tt ttttgt 




tccttt ggag 


atttctttgc 


tetatttt rtt 


ct.gggtgggg 


gt gattagag 


12 0 


gaggott a 




acta at agga 


aggggagcta 


tagggaggct 


aggatatggg 


ggtaagctga 


180 


ga ggtcct 




t gtgggatgt 


aaatct :aag 


ct.tt goat a g 


tgtattct to 


tt. taatgaaa 


24 0 


agaaagcv 




gacata aggt 


atttcactcc 


acct grettc 


c ttcttaeag 


aa aagg t ea a 


300 


gctgcagg 


at 


a gtatt gtaa 


t otgtacttc 


cctcaggt gg 


ccatttttcc 


ccatcagaga 


260 


■lagaatgt 


- g 


gggctaagtc 


at a gtg ca ga 


aaaa a aa at g 


agtcacctct 


tcttctaggg 


420 


tt tgtgga 




aaatttgt re 


cat tggct ta 


ggat gcat tt 


ca aagg t gag 


cctgttgatg 


4 8 0 


cc tg a gt -.7 




t :c:a: tt ga 


aa g aca aa ac 


t geecat g gt 


t ttggt ttgt 


t-.tgtttctc 


.5 4 0 






agaact a: :a 


aattc-gag 


z zaacaazza 


a -a a a 




j '. ^ 



■:2 1.0 > 

<::ii-> 8 2 v 

-■:2 12 - P?JA 

■ V: 1. 3 > Horn z> 



•A 
a t. 


0 0 ■ 3 IV 
tagcttcc 


gttt tcgata 


a ta ttauaga 


t tc tt tccc t 


cc ttcagggt 


atggtcct tc 


if i : i 




tt z atv. tt 


tggta tataa 


c at rtt tat a 


gga taggggt 


a a a a tcccaa 


t a tt a aeag g 


L2V 


agaa t get ta 


gg a tt tt a ac 


aggtttttga 


ga at gt gtt g 


gt aagggc ta 


tt t a at t ta a 


i p " 


tt 


tttcttgg 


tcct rcttgt 


ggtetaggag 


gacaggcaag 


ggtgcagatt 


t t eaagaat g 


2 4 


■za 


tcagt.-iag 


ggc ta rt a a a 


tttgattttt 


tt tgtttttt 


rtt gtggc tt 


gggaggaaaa 


-J ; i ' 


ct 


agtgtttc 


tgttget gtg 


t cagtgagca 


ca act attcc 


gatcagtagg 


gtecagggae 


3 K> ■) 


■za 


ttgcaggt 


tcttgggcag 


ggggagaaac 


aaaa c a a acc 


aaaaccatgg 


gcagttttgt 


4 2u 




tt :aqat g 


ggaaaea ttc 


ag gcat ca at 


aggtttacct 


tt gaaatgta 


1 1 tt aag t ta 


4 8: 


at 


gggacaaa 


1 1. tgacccac 


aaaccctgga 


aaaagaggtg 


get eat ttt t 


tttgcaet at 


S 4 i i 


7G 


rttggcec 


ca a tat t tt z 


t tt rtgat gg 


ggaaaaat gg 


t tatttgagg 


ga a gt a t a ga 




1 1 


ac a atac t 


attttgtagt 


ttgatttttt 


ct gt aagagg 


ga a g g t aa a t 


g g a gt g a a at 


6*-V 


ac 


ttt atgt z 


taagtttttt 


tttcatt ga a 


gg ag a a ta t a 


1 1; a tgc aa a g 


tttgaaattt 


7 2 


ac 


at 3 :caca 


ggagga z ttc 


t tag tt t a 1 1 


t z z at ate tt 


agett tttta 


t agttttttt 


7 -V 


tc 


ttattagt 


gataagcetc 


ctttaattac 


c tc taccca g 


aagaaaat a 




82 9 



106 



318 
30 
PF.T 

H:mo sapien 
■MO 1 ') ■ 318 

Thr Ala Ala 5er Asp Asn Phe Gin Leu Ser Gin Gly Gly Gin Gly Phe 
5 10 15 

Ala ;ie Pro He Sly Gin Ala Met Ala He Ala Gly Gin He 
20 25 30 



. 1 ■") ■ 8 H 

. i : - 4i 
;12 • j:ja 

': 1 3 * Artificial Sequence 



■ ■* r'cK primer 
-.4 00 ■■ 319 

= ?-^j'.:t. ctg aatgggaact cagaagtagt aaaactcctg z 41 



2H • 82 0 

. : i ; • 4 : 

21/: ■ 12 NA 

.": 1 3 ■ Artificial Sequence 



• :2.": 8 * PGP. primer 
■M :")<"i ■ 32 0 

qcaccaat. tt tactactcct gagttcccat tggcagaggc c 4 1 



21:2- 381 
2 11 :■ cv 

^ 1 Artificial Sequence 



• . 2' . : ; • F CP primer 

•:4'j'j> 8H 



ggggaattcc cgctggtqcc gcgcggcagc cctatggtqq ttgaggttga 50 
ttccatgccg 60 



107 



:210- 322 



:2.1l 
.212 



42 

d:ja 



'.21 '.l - Artificial Sequnce 
.220 - 

.223-- 22 R primer 
4 00- :22 



occgaat tot tatttatttc tggttcttga gaeattttct gg 

•2:10^ 32 3 

•-211-* 1 L :i90 

212 • DtIA 

•:213> Homo 



4 2 



<4 00> 32 3 
atgcateacc 
cagggattcg 
accgttcata 
ggegcaegag 
ggcgacgtga 
gcgcttaacg 
ggcacgcgta 
ccgcgcggca 
a a go cat ttg 
agggagagcg 
acactcagga 
ggcaagagca 
aacaagaigg 
aaggtgggcg 
cgtggagaag 
gate teat eg 
gctctacatc 
cgatgtcaac 
tgccaggaag 
gatgagtatg 
aaagcact gc 
ctgttacttg 
gcgaattt a a 
ggat cag-;aa 
ct at ctgaac 
.tactttct. g 
gaaaa t gt ct 



s apiens 



atcacc atca 
ccattccgat 
tcgggcctac 
teeaaegegt 
teacegeggt 
ggca tea tec 
cagggaacgt 
♦gccctatggt 
gtctcaggag 
gcaagagcaa 
gcaagatggg 
aegtgggcge 
geaagtggtg 
cttggggaga 
atctggacaa 
tcatgetcag 
tggcctctge 
ttaatgtcct 
atgaatgtgc 
gaaataccac 
tcttatatgg 
gtgtacatga 
atgcactgga 
gtatagtcag 
agaeggecag 
actacaaaga 
eaagaaccag 



cacggccgcg 
egggcaggeg 
egecttcctc 
ggtegggagc 
egaeggeget 
cggtgacgtc 
gaeattggee 
ggttgaggtt 
caagatgggc 
cgtgggcact 
caagtggtgc 
ttetggagac 
etgeeaetgc 
ctacgatgac 
gctccacaga 
ggacactgac 
caatgggaat 
tga caacaaa 
gttaatgttg 
tetgeaetae 
tgetgatate 
geaaaaaeag 
tagatatgga 
-ettetaett 
agagtatget 
aaaacagatg 
aaataaataa 



tccgataact 
atggcgatcg 
ggcttgggtg 
gctccggcgg 
ccgatcaact 
atcteggtga 
gagggacece 
gat tec at ge 
aagtggtgct 
t ctggagacc 
cgccactgct 
cacgacga zt 
ttcccctgct 
agygecttea 
gctgcctggt 
gtgaacaaga 
tcagaagtag 
aagaggacag 
ctggaacatg 
get atctata 
gaa tea a aa a 
caa ^tcgtga 
aggactgetc 
gageaaaata 
gtttetagtc 
c taaaaatct 



tccagctgt c 
egggecagat 
ttgt cgaeaa 
eaagtctegg 
-ggccaccgc 
ct ggcaaac 
eggecgaatt 
-ggctgette 
geegttgett 
acgacgactc 
tccectgctg 
ccgctatgaa 
gcagggggag 
tggagcccag 
ggggtaaagt 
aggacaagca 
taaaactcct 
etctgataaa 
gcaetgatcc 
atgaagataa 
aeaagca tgg 
aat tttcaat 
teatacttge 
ttgatgtatc 
at -atcatgt 
ctt et gaaaa 



ccagggtggg 
caagctt ccc 
^aacggcaac 
eatetceacc 
^atggcggac 
caagteggge 
cccgctggtg 
ttctgtgaag 
eecetgctgc 
tgetatgaag 
cagggggagt 
gacaeteagg 
eggeaagage 
gtaccacgtc 
-cccagaaag 
aaagaggact 
gctggacaga 
^geegtacaa 
aaa tattcca 
ateaatggee 
:tcac acea 



:aagaa aaaa 
tgtatgttgt 
ttct ca agat 
aat ttgeeag 
cag ;aatcca 



b0 
120 
180 
240 
3 0 0 

3 60 
4:0 

4 B tj 

5 4 0 
10 00 

6 60 
2 2 0 
'ISO 

y 4 0 
900 
9 6 0 
1020 
108 0 

1 ■■" i n 

12n0 
12 60 
1220 
138 0 
1440 
1200 
15*0 
1290 



-210> 324 

• 211 - 52 9 

-:212> P2 r : 

*:21 .2"- Homo sapiens 



400> 324 



108 



Met His His His His His His Thr Ala Ala Ser Asp Asn Phe Gin Leu 

5 in 15 

Ser Sin Gly Gly Gin Gly Phe AJ.a He Pro He Gly Gin Ala Met Ala 

lie Ala Gly Gin lie lys Leu Pre TLr Va.l His lie Gly Pro Thr Ala 
3 \ 4 5 4 [ : 

Phe Leu Gly Leu Gly Vai Val Asp Asn Asn Gly Asn Gly Ala Arg Val 
50 5 5 <o0 

Gin Arc Val Val Gly Ser Ala Pro Ai a Ala Ser Leu Gly lie Ser Thr 
65 7 0 7 5 8 0 

Gly As p Val lie Thr Ala Val Asp Gly Ala Pro He Asn Ser Ala Thr 
8 5 90 9 5 

Ala Met Ala Asp Ala Leu Asn Gly H.,s His Pro Gly Asp Val lie Ser 
10 0 It 5 110 

Val Thr Trp Gin Thr Lys Ser Sly Gly Thr Arc Thr Gly Asn Val Thr 
115 11 0 i:i 

Leu Ala Glu Gly Pro Pro Ala Glu Phe Pro Leu Val Pro Arc Gly Ser 
1.30 135. 14 0 

Pro Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser Ser Val Lys 
14 5 1 5 0 1 5 5 1 0 0 

Lys Pro Phe Gly Leu Arg Ser Lys Me: Gly Lys Trp Gys Gys Arg Gys 

16^ 17 0 17 5 

Phe Pro Gys Gys Arg Glu Ser Sly Lys Sen Asn Val Gly Thr- Ser- Gly 
18 t 1*5 190 

Asp His Asp Asp Ser Ala Met Lys Thr Leu Ar ? Ser Lys Met. Gly Lys 

H5 200 205 

Trp Gys Arg His Gys Phe Pro Gys Gys Arc Gly Ser Gly Lys Ser Asn 

21.0 ~ 215 220 

Vai Gly Ala Ser' Gly Asp His Asp Asp Ser AH Met Lys Thr Leu Arg 
22 5 2 30 23 3 24 0 

Asn Lys Met Gly Lys Trp Gys 5ys His Gys Phe Pro Gys Gys Arg Gly 

24: 250 2 55 

Ser Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser A La 

260 2n5 270 

Phe Met Glu Pro' Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu 

275 280 235 



109 



His Arg Ala Ala Trp Trp Gly Lys Val Pr :> Arg Lys Asp Leu He Val 

2 95 2 95 30 0 

Met Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin Lys Arg Thr 

30 5 * 310 515 32 5 

A L a Leu His Leu Ala Ser Ala Asn Gly As;. Ser G,, Val Val Lys Leu 

32 5 33 0 3 -:b 

Leu Leu Asp Arg Arg Cys Gin Leu Asn Val. Oeu Asp Asn Lys Lys Arc 

34 0 34 5 350 

Tnr Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu Cys A.l a Leu 

355 360 365 

Met Leu Leu SM.u His Gly Thr Asp Pre. Asn Lie Pre Asp Glu Tyr Gly 

jiTO 37 5 3>:l 

Asn Thr Thr Leu His Tyr Ala He Tyr Asn 21u Asp Lys Leu Met Ala 

33 5 3'iQ 395 400 

Lys Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His 

405 410 415 

Gly Leu Thr Pre Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val 

4 v [j 4 2 5 4 3 0 

Val Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arc 

4 35 44 0 445 

Tyr Gly Arg Thr Ala Leu lie Leu A.1 a Val Cys Cys Gly Ser Ala Ser 

4 5 C- 4 55 4 00 

He Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp 

4 05 470 47 5 40 0 

Leu Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His 

485 49 j 4 95 

Val He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met. Leu Lys 

5 C C 5 (j 5 51 0 

'He Ser Ser Glu Asn Ser Asn Pro Glu Asn Val Ser Arg Thr Arg Asn 

515 520 525 
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110 





aggtttgtt z 


aat gc z z a zt 


G 2 


:tcta ztg 


tgaagaag 




att t gat zt z 


6 0 




t gggcaagtg 


zftuczazzac 


zg 


-tt zz ICt 


g-t g^agggg 


uautjcfcaa-:! 






gt a t 


tt ztgg 


a gac la z gac 


?a 


:tc::::a 


tgaaga tg 




~" a ~i d a ■ zr - — a .a u 


" r ■"■ 


*" "] 1 1 ^ i T " 


gtt g 


:cgtza 


::^:tt:::c 


tg 


-tgtaggg 


ggag tgg: 


ac 


zt ac z aa z jt zi 




^^-| 


gaga 


zz at ga 


aaa z t z z *~ *~ *~ 


at 


gaagaz go 


t-aggagc 


a a 






- J -J ~ ^ - ~ J ~ - 


att g 






gggagzggca 


agag-aa z 


3- 




j, f_ t c 






-agzgz 


. ^-1 L -j j j 




gaggcacz 


a z a t z z gt 


='? 


agaaijatctg 


4 ; o 




aeagagzt g- 


ir cc u 


a a 


agt zztz a 


gaaaggat 




"c^ :at j 


4 0 0 


^ t ^ a g g g a c a 


ct ga 


z a tgaa 


_,aa gag g J^ 1 - 


a a 


g gaaaa ga 


gga -tget 




i . i , . l j j - - 


C ' 4 ' 1 


t :q:caa:; 


g a a a 1 1 za ga 


agt agta laa 




zz tgctgg 


a z ag ac ga 


tg 


::a.i:t:aa: 


600 


;t "ttgaca 


a a a aaaa ag 


gacagztccg 


at 


aaaggeca 


tacaatgc 


ca 


ggaagat gaa 


660 


1" T f .T 1- Tt" f ^ ; 

r g _ g .. JL L id 


tgtt 


gctgga 


H =1 t r"Ti~Y ~ , -"f,^'t 

- ^ - g g - j - L 


ga 


tcgaaat a 


tt ccagatga 




7 ' : ) 


n C Z'Z\ 0 1 Z t 3. 3 


acutgita: 


z^t a c a a _ g a a 


ga 


t a a a 1 1 a a 


tggee a aag z 




7 ^ ■") 


'- ■-* - M 1 4 L- J J 


atattgaatc 


=j =i =i j a a i -1 j 3 

■_1 11 .1 '3. ^ J 


G r - 


t ggectea 


caccactt 




d - ■ dd-d L=l 


84 0 


~: at gaa laaa 


aac agcaagt 


g gtgaaa t tt 




a atcaaga 


aa a aagct aa 


1 1 1 aaatgt a 


900 


: t tg at a gat 


a tgga aggac 


t go c etc a ta 


-ttgetgeat 


gttgtgga 




a gc aagt at a 


960 




tact 


tgaa -a 


a a a t g 1 1 gat 


0 - 


atcttctc 


aagat :ta 




L g J il -a'J a^-j 


102 0 


gccagagagt 


atg- 


tgtttc 


tagtea t cat 


catgtaattt 


gtgaat ta 


ct 


1 1 t ga c t a t 


1 0^0 

1 V ' J V 


aaagaaa aac 


agar 


gztaaa 


aatctcttct 


gaa aacag za 


atccagaa aa 


tgtct ^aaga 


1140 


accagaa at a 


a a taa 
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sapiens 




































Met 7a 1 Ala 


Glu 


Val Cy 


s Ser Met Pro 


Thr Ala 


Ser Thr 


Val 


Lys Lys 














10 






15 




Pro ?he Asp 


Leu 


Arg Ser Lys Met Gly 


Lys Trp 


Cys H is 


H is 


Arg Phe 






2 0 












30 






r'ro Cys Cys 


Arg 


Gly 3e 


r j 1 y Lys Ser 


Asn Met 


Gly Thr 


S e i' 


Gly Asp 










4 0 






4 5 








ills Asp Asp 


Ser 


Phe Me 


t Lys Met Leu 


Arg Ser 


Lys Met 




Lys Cys 




5 0 






=■5 






6 0 








Cys Arg His 




Phe Pro Cys Cys Arc 


Gly Ser 


Gly Thr 


S e r 


Asn Val 








7 


c 




75 










Gly Thr Ser 


Gly 


Asp Hi 


s Glu Asn Ser 


Phe Met 


Lys Met 


Leu 


Arg Ser 








8 5 






9 J 






^ 5 




lys Met. Gly 


L y s 


Trp Cys Cys His t 




Phe Pro 


Cys Cys 


Arg 


G 1 y Ser 






100 




105 






1 10 






Gly Lys Ser 


Asn 


Val Gl 


y Ala Trp Gly 


Asp Tyr 


Asp His 


Ser 


Ala Phe 




115 






120 






12 5 








Met Glu Pro 


Arg 


Tyr Hi 


s lie Arg Arg 


Glu Asp 


Leu Asp 


Lys 


Leu His 





130 135 140 



111 



Arg Ala Ala Trp Trp Oly Lys Val Pro Arg Lys Asp Leu lie Val Met 
145 150 135 1 6 J 

Leu Arg Asp Thr Asp Met Asn Lys Arg Asp Lys 3..u Lys Arg Thr A I. a 
lo5 170 175 

Leu His Leu Ala Ser Ala Asn G.y Asn Ser G.._u Vil Val 31n Leu Leu 
180 135 190 

Leu Asp Arg Arg :ys Gin Leu Asn Val Leu Asp> Asn Lys Lys Arg Thr 
195 2'i0 205 

ALa Leu lie Lys Ala lie 31n Gys Gin Glu Asp G!.u Gys Val Leu Met 

2 10 215 ' 200 

Leu Leu Glu His Gly Ala Asp) Arc Asn lie Pro Asp> Glu Tyr Gly Asn 
225 230 ~ 235 2 4 0 

Thr Ala Leu His Tyr Ala lie Tyr Asn Glu Asp Lys Leu Met Ala Lys 
245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp> lie Glu Ser Lys Asn Lys Val Gly 

260 -265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Olu Gin Lys Gin Gin Val Val 

2 '7 5 2 0 2 8 5 

Lys Phe Leu lie Lys Lys Lys Ala Asn Leu Asn Val Leu Asp Arg Tyr 
2 90 2 95 000 

Gly Arg Thr Ala Leu lie Leu Ala Val 2ys Gys Gly Ser Ala Ser lie 
305 310 3:5 320 

Vil Asn Leu Lea Leu Glu 01n Asn Val Asp Val Ser Ser Gin Asp' Leu 
305 330 335 

Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His Val 
340 345 350 

lie Gys jlu Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

35 5 3 60 3 65 

Ser Ser Glu Asn Ser Asn Pro Glu Asn Val Ser Arg Thr Arg Asn Lys 
■70 37 5 38 0 

■:210 • 327 

• 0 1 : • t34 

■:212> DtIA 

•213 Homo sap 1 lens 

■:400> 327 

gactgctcta catetggcct ctgccaatgg aaaotcagaa gtagtaaaao tcctgctgga 60 

cagaogatgt caacttuata tcettgacaa caaaaagagg acagctctga caaaggccgt 120 

acaatgccag gaagatgaat gtgcgttaat gttgctggaa catggcactg atccgaatat 180 



# 

112 



# 



t^tagatgag tatggaaata ctg: 

gg tc a aa 3 :: a ttgctettat a::ggtgttga 

a .::a'.:t^. :a tttggtgta 

ajaa]:ai3t ttaaatgca 

tt gt 4gat :g g taagtat 

a g at -^t attt ggatagat 

z : a gt t aett tctgacta 

t a g ga a a t gttttaagaa 



ta:a ctatgttat 
t at t g a a t :: 
atgagcaaaa acag::aagt 
tggatagata t ggaa gaa 



ag ::a;:::: 
gg — aga gag 
ca aagaaaaa 

ctagaaataa a taa 



z a:ttgagtaa 
a cgttgttt — 

taaaa gtt 



z tataatgaag 
a aaaaataagc at g g 
g gtgaaattt 
z get- 1 

aatatt gat g 
agt::gt ta 



a g at a : 



at aaat t aat 
tt :ac 
t aat z aaga a 
at ae 1 1 g tt gt at g 
t at tt t c 1 1 a 
a atgtaatt 
ttg aaaa-agt 



*.4 : 

"■: 0 1 



t 4 
a a 
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1 3 - Horn :> sapiens 



0 0 
^r.g-g 
agga 
aqea 
atgg 
ggcg 
tggt 
ggag 
]ac a 
ct ca 
tctg 
qtc z 

Zqtq 

ace a 
t atg 
catg 
ctgg 
■izz.i' 
ticca 
aaag 



• 3J8 
t ggttg 
gcaaga 
a tgtgg 
gtaagt 
cttctg 
^etgcc 
act acq 
ag-t tc 
ggea ta 
ccaatg 
ttga ta 
cgt taa 
ctctgc 
-?t gctg 
a gc aaa 
■at a gat 
■ ic-rtc 
aagagt 
aa aaac 
a aaat a 



aggtt gattc 
tgggcaagtg 
gcacttttgg 
ggtgccgcca 
gagaccacga 
actgc ttccc 
a tgacagtgc 
acaga gctg z 
zz gacgtgaa 
ggaa 1 1 zaqa 
aca aa aagag 
tgttgctgga 
act acgctat 
a ta teg aat c 
a acag taagt 
at ggaa ggat 
t act t gage a 
atgctgtttc 
aga tget aaa 
aat a a 



tatgc 
gtgtt 
aga tt 
ctget 
cgact 
ctget 
ct tea 
ttggt 
taagc 
agtag 
gacag 
aca tg 
eta ta 
a aaa a 
tgtga 
tgttc 
aaa t a 
tagtc 
aatct 



tggct 
g-tgt 
a-ga z 

gcagg 
tggag 
ggggt 
a gga t 
t aaa a 
ctetg 
g-aet 
at gaa 
aeaag 
a a 1 1 1 
teat a 
ttgat 
a teat 
ett tt 



geet 
tget 
gatt 
tget 
atga 
ggga 
ecea 
a a a g 
aagt 

a taa 
gate 
gat a 
catg 
1 1 aa 
cttg 
gtat 
catg 
ga a a 



cttctg 

t eeee t 

ctgeta 

gtagg 

aga za 

gcagc 

ggtae 

a a a a g a 
tget gg 
aggecg 
eaaat a 
aat t a a 
gectea 
tt aaga 
z Z q t a t 

t aattt 
aeagea 



t ga a g 
gttgc 
tgaag 

t tagg 
agagc 
aegte 
gaaag 

aca 
t ae 
ttc 
tggee 
e ae z a 
aaa a a 
gttgt 
aag a t 
gecag 
ate ca 



aagee 
aggga 
aeact 
ggeaa 
aacaa 
aaggt 
egtgg 
gattt 
get zz 
tgatg 
tget a 
gatga 
a a age 
etgtt 
gegaa 
ggat - 
ct ate 
tt act 
gaa aa 



attt 
gage 
tagg 
gage 
gatg 
gggc 
agaa 
cat z 
acat 
teaa 
ggaa 
gtat 
aetg 
aett 
ttt a 
age a 
tgga 
ttct 
tgte 



ggt ttc 
ggcaag 
ageaag 
aacgtg 
ggcaag 
qcttgg 
gatetg 
gteatg 
ctgge t 
ett aat 
gat gaa 
ggaaat 
etett a 
ggt gta 
aatgea 
a gtat a 
:agacg 
g act ae 
teaaga 



^ ^ '■) 
1 ■': ■) 
2 4 0 
3 0 0 

3 6 0 
4.10 

4 ? 0 
z 4 0 
6 0 0 
Kt <> 0 
120 
■jhO 
>< 4 0 
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1 1 5 5 
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a^; ggt gget g 


aggttt gttc 


aazqzzzqzz 


aegagcaa ga 


tgggtaagtg 




zaa zaz gg 


gca-tt Ztqq 


agaeta-ga- 


a-gggea agt 


gttgccaeea 


ttgettcect 


ggeacttctg 


gagaccatga 


taaetcet tt 


tggtgctqtc 


aetgetteec 


ttgetgeagg 


ggagact.^eg 


aega-agege 


tttcatggag 


gacaagctcc 


aeagag ^tge 


ttggtggggt 


:teagggaea 


?,tga tat gaa 


taagaggga z 


t ct gceaatg 


gaaa t tc aga 


agtagtaca a 


gtcctt gaca 


acaaaaaaag 


gaeagctct g 


tgtgtgtt aa 


tgttgctgga 


aeatggcgtt 



get-etgtt g 


t g a a g a a g z z 


attt gatct : 






qzz g-agggg 


gageggcaar 




gactecttt a 


tgaagatgtt 


z a gg a gcaa g 


1 S i"l 


tgctgeaggg 


ggageggeac 


gagc.a atgt j 


:"*4 0 


a tgaagacac 


tcaggageaa 


gatgggeaa^ 


0 0 


gggageggea 


agageaa egt 


gggcacttgg 


ti 0 


cegaggtace 


aegte :gttg 


agaa.gatctg 


4 2 > j 


a aagt cece a 


gaaa ggat tt 


e ategtcatg 


4 0 0 


aageaaaag a 


gga-tget tt 


a :atttggc : 


5 4'J 


etcetgetgg 


acaga ^gatg 


tcaaettaa z 




at aaaggee g 


taca a t g z za 


ggaagatgaa 


6 0 0 


gatggaaat a 


tt taagatga 


gtatggaaat 


120 



113 



a z 


-gtt -tat 


a ctat g -tat 


:ta :aatqaa 


gataaattaa 


tgg 


z taaagc 


actgctctta 


780 


ta 


:. ggtgttg 


a t a 1 1 g a a t c 


aaaaaa-aag 


tgtggcct ta 


c ac 


:a:t:t: 


gcttggcgt a 


8 4 Ci 


Z-'-i 


z g a a :: a a a 


a a tag z a act 


g gt g a a at 1 1 


tt a a tea aga 


a a a 


a agct a a 


1 1 1 a aatgc a 


Q( K i 


ct 


t gat ag at 


atggaa gaac 


tgtoct - at a 


ettgecgtat 


gtt 


gtggatc 


agcaagtata 




T- 


:aat:::: 


t a zzz ga g-a 


a a at gt tgat 


gta t tctet z 


aag 


at - tat c 


cggaeagacg 


1 02 c 


zj z 


:agaga gt 


at g-tgttt : 


tagt-attat 


-atgtaattt 


gtg 


a at tact 


tt ctgaccat 


] L 0 L 


a a 


ag a a a a ac 


a g at g ::a a a 


a a t c t c 1 1 c t 


gaa aacag z a 


at z 


z a g a a a a 




: : ■; c 


a ' 1 


ca gaaat a 


a a t a a 
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31-0 


atggt 


gget ? 


*ggag 


caaga 


agcaa 


catgg 


atggg 


eaagt 


ggcac 


ttetc 



t ggtgctgtc 
ggagactacg 
ga :aagctc- 
cccagggaca 
tctgocaatg 
gtccttgaca 
tgtgtgtt aa 
accgctct ac 
tatggtgctg 
g aa ca a a 
gatacat 
aatctt: 
agagagt 
gaaaaa ^ 
agaaa ta 



C-a - 
Ct t 
gtc 
ace 
a a .a 
acc 



s ap i.ens 



aggtttgttr 
t ggg caagt g 
gcacttctgg 
gttgccgcca 
gaga — atga 
actgcttccc 
aecacagcgc 
aeagagctg- 
ctga :atgaa 
gaaat tcaga 
acaa a aaaag 
tgttgctgga 
actatgctat 
atattgaat z 
a acagca agt 
atgga agaac 
tact t g agca 
a tg z t gt tt : 
agatgct aaa 
aat a a 



aatg — act 
gt j-zza-zca-z 
agaccacgac 

aaactccttt 
etgctgcagg 
cttcacggag 
ZZ ggtggggt 
caaga gggac 
agtagtacaa 
gacag:tctg 
aeatggcgcc 
ctaca atgaa 
■a aaaaac a ag 
ggtgaaattt 
tge-stcata 
aaatgttgat 
t a gt z ate at 
aat rtcttct 



gect ctatt g 
cgcttcttct 
gactccttta 
tget gcaggg 
atga agat gc 
gggageggea 
ccgaggtac: 
aaa gt ::::a 
aaggaa a aga 
ctcctgctgg 
at aa aggc ca 
gate gaaata 
gat a aat taa 
tgtggcctca 
tt aat caaga 
tttgctgt at 
gtatcttctc 
cat gtaat 1 1 
gaaa a tag ca 



tgaagaagtt 
gctgtagggg 
tga agatgct 
ggageggcac 
tcaggagcaa 
agagcaa cgt 
acatccgtcg 
gaaaggat tt 
ggactgetet 
acagacgatg 
taca a tgeca 
t tec agat g a 
tggceaaagc 
caccactttt 
aaaa agct a a 
gttgtggate 
aagat ctatc 
gtgaa t tact 
atccagaa a a 



atttgat-tt o0 

gageggeaag 12-' 

caggagcaag lb'-* 

gagcaacgeg 24 0 

gatgggcaag 300 

gggcgcttgg 3r>0 

agaagatctg 42':' 

cattgtcatg 43:: 

aeatttggct 54:"' 

tcaacttaat 60n 

g g aagat ga a f>"10 

gt at g gaaat 72 0 

actgctctta "hii 

gcttggcgta 8 4n 



ttt a aat gta 
a g z a a g t a t a 
tggacagacg 
t tctga -tat 
t gtct ta aga 
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Thr Ala Leu His Leu Ala 3er Ala Asn Gly Asn 3er Glu Val Val Lys 
5 10 15 



Leu Leu Leu Asp Ar g Arg Cys Gin Leu Asn lie Leu Asp Asn Lys Lys 



10 



25 



30 



Arg Thr Ala Leu Thr Lys Ala Val Gin Gys Gin Glu Asp Glu Cys Ala 



4 0 



4 5 



Leu Met Leu Leu Glu His Gly Thr Asp Pro Asn lie Pr;> Asp Glu Tyr 



50 



55 



60 



• # 

114 



Gly Asn Thr Ala Leu His Tyr Ala He Tyr Asn Olu Asp Lys Leu Met 

6l 7 0 7 5 8: 

A^a Lys Ala Lea Leu Leu Tyr Gly Ala Asp He Oiu Ser Lys Asn Lys 
8 5 H ^5 

H:s Oly Leu Tnr Pro Leu Leu Leu Gly Va I. His ]lu Gin Lys Gin G.n 

10 0 105 110 

Yal Val Lys Phe Leu He Lys Lys Lys Aid Asn Leu Asn Ala Leu Asp 

lit 12 0 12 5 

Arg Tyr Oly Arg Thr Ala L-ju lie Leu Ala Val Gys Gys Oly Ser A La 
130 1 H5 1-30 

Ser Tie Val Ser Leu Leu Leu Ol.u Gin As:. He Asp Val Ser Ser Gin 
145 100 155 HO 

Asp Leu Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val. Ser Ser Arg His 

165 " 170 175 

Asn Val Tie Oys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin He Leu 
1 8 0 H 5 1 9 0 

Lys Val Ser Ser Glu Asn Ser Asn Pro Gly Asn Val Ser Arg Thr Ar-: 

105 2 00 2:i5 

Asn Lys 
210 



: 2 1 0 - 


332 


nil 


384 


:212 - 


PRT 


:213.* 


Hom< 


:400> 


332 



Met Val Ala Glu Val Cys Ser Met Pro Thr Ala Ser Thr Val Lys Ly; 

5 1 0 1 5 

Pro ?he Asp Leu Arg Ser Lys Me- Gly Lys Trp Gys His H.i s Arg ?h> 



Pro Gys Gys Arg Gly Ser G.y Lys Ser Asn Met Gly Thr Ser Gly Asp 
H 4 0 4 5 

His Asp Asp Ser Phe Met Lys Met Leu Arg Ser Lys Mot Gly Lys Gys 
50 0 5 60 

Gys Arg His Gys Phe Pro Cys Gys Arg Gly Ser Gly Thr Ser Asn Val 

H 7 0 7 5 8 0 



Gly Thr Ser Gly Asp His Glu Asn Ser Phe Met Lys Met Leu Arg Ser 
85 90 95 




115 



Lys Met Gly Lys Trp Sys 3ys His Cys Phe Pro Cys Cys Arg Gly Ser 
130 LOS 110 

Gly Lys Ser Asn Val 31y Ala Trp Gly Asp Tyr Asp His Ser Ala Phe 
115 120 125 

Met Glu Pro Arg Tyr His He Arg Arg 31u Asp Leu Asp Lys Leu His 
130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu lie Val Met 
M5 ' 150 15= 160 

Leu Arg Asp Thr Asp Met Asn Lys Arg Asp Lys Glu Lys Arg Thr Ala 
165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Gin Leu Leu 
130 185 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 
195 2 00 2 05 

Ala Leu lie Lys Ala lie Gin Gys Gin Glu Asp Glu Cys Val Leu Met 
210 215 220 

Leu Leu Glu His Gly Ala Asp> Arg Asn lie Pro Asp Glu Tyr Gly Asn 
225 230 235 240 

Thr Ala Leu His Tyr Ala He Tyr Asn Glu Asp Lys Leu Met Ala Lys 
245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp lie Glu Ser Lys Asn Lys Cys Gly 
260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 
275 280 285 

Lys Phe Leu lie Lys Lys Lys Ala Asn Leu Asn Val Leu Asp Arc Tyr 
2 90 2 93 300 

Gly Arg Thr Ala Leu lie Leu Ala Val Cys Cys Gly Ser Ala Ser lie 
305 310 315 320 

Val Asn Leu Leu Leu Glu Gin Asn Val Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His Val 
340 345 350 

He Cys Glu Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys lie 

355 360 365 



Ser Ser Glu Asn Ser Asn Pro Glu Asn Val Ser Arg Thr Arg Asn Lys 
37 0 37 5 38 0 




116 
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Met. Val Ala Glu Val Cys 3er Met Pre Ala Ala Ser Ala Val Lys Lys 

1 0 1 : 

Pro The Asp leu Arg Ser lys Met Gly Lys Trp 3ys His His Arg Phe 
2 0 2 2 3 0 

Pro Cys Cys Arg Gly Ser 31y Lys Ser Asn Met GCy Thr Ser Gly Asp 
3 5 " 4 0 4 5 

His Asp Asp Ser Phe Met lys Thr Leu Arg Ser lys Met Gly Lys Cys 
5 0 5 3 60 

Cys His His Cys Phe Pro Cys Cys Arg Gly Ser Gly Thr Ser Asn Val 
65 70 75 30 

Gly Thr Ser Gly Asp His Asp Asn Ser Phe Met Lys Thr Leu Arg Ser 
3 5 93' 9 5 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pre Cys Cys Arg Gly Ser 
100 105 110 

Gly Lys Ser Asn Val Gly Thr Trp Gly Asp Tyr Asp Asp Ser Ala Phe 
115 120 1 . : 

Met Glu Pro Arg Tyr His VaJ Arg Arg Giu Asp Leu Asp Lys Leu His 
130 133 140 

Arg Ala Ala Trp Trp Gly Lys Val Pre Arg Lys Asp Leu lie Val Met 
145 150 155 160 

Leu Arc Asp Thr Asp Met Asn Lys Arg Asp Lys Gin Lys Arg Thr Ala 
165 ' 170 17 5 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Gin Leu Leu 
18 0 185 100 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 
195 20i] 2t5 

Ala Leu lie Lys A^a Val Gin Cys Gin Glu Asp Glu Cys Val Leu Met 

210 215 220 

Leu Leu Glu His Gly Ala Asp Gly Asn He Gin Asp Glu Tyr Gly Asn 

225 230 235 24 C 



Thr Ala Leu His Tyr Ala He Tyr Asn Glu Asp Lys Leu Met Ala Lys 



t # 

117 



4 5 



25 5 



Ala Leu Leu Leu Tyr Gly Ala Asp lie Glu Ser Lys Asn Lys Cys Gly 

2-5 j " 2n5 270 

Leu Tnr Pro Leu Leu Leu Lily Val His Glu Gin Lys G.l n Gin Val Val 

2 7 2 3 0 2 0 5 

Lys Phe Leu lie Lys Lys Lys A.l a Asn Leu Asn A.: a Leu Asp Arg Tyr 

2 9 J 2^5 3'-C 



;;.y Ar:j Thr Ala Leu lie Leu Ala Val Cys Cys Gly Ser Ala Ser lie 



310 



3 15 



32 0 



il Asn Leu Leu Leu Glu G.I n Asn Val Asp Val Ser Ser 31n Asp Leu 

32: 330 33 5 



Ser Gly Gin Thr Ala Arg G.i u Tyr Ala Val Ser Ser His His His Val 



34 0 



34: 



35( 



Tie Cys Glu Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys lie 



3 55 



3*0 



3 65 



Ser Glu Asn Ser Asn Pre* Glu Asn Val Ser Arg Thr Arg Asn Lys 
37 0 3" ? 5 3-0 



•:210> 334 
e_ll > 384 
Gil; > PRT 

•:213> Homo sapiens 
■ 4 00 > 33 4 

Met Val Val G.u Val Asp Ser Met Pre- Ala Ala Ser Ser Val Lys Lys 

5 1 0 1 5 

Pre Phe Gly Leu Arc Ser Lys Met Gly Lys Trp Cys Cys Arg Cys Phe 
2 0 " ' 2 5 3 0 

Pro Cys Cys Arc Glu Ser Gly Lys Ser Asn Val 31 y Thr Ser Gly Asp 
3 5 4 0 4 5 

Hos Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys Met 31y Lys Trp 



Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser 3Ly Lys Ser Asn Val 

6: ' 7 0 ' 7 5 SO 

Gly Ala Ser Gly Asp His Asp Asp Sor Ala Met Lys Thr Leu Arg Asn 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arc Gly Ser 

1 3 0 l'J5 11 J 



• 



118 



Ser Lys Ser Lys Val Sly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 ^ If:-: 12 5 

Met Slu Pre Aro Tyr His Val Arg Giy Slu Asp Leu Asp Lys Leu His 

130 135 14 5 

Arg Ala Ala Trp Trp Sly Lys Va 1 Pro Arg Lys Asp Leu lie Val Met 

14 5 ' 150 155 1*0 

Leu Ar: Asp Tnr Asp Val. Asn Lys Sin Asp Lys G.n Lys Arg Thr Ala 
1*55 ~ 170 175 

Leu His Leu Ala Ser Ala Asn Sly Asn Ser Glu Val Val Lys Leu Leu 

130 1S5 HO 

Leu Asp Arg Arg Cys Sin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 2 00 2 05 

ALa Leu lie Lys Ala Val Sin Cys 'Sin 'Slu Asp H.u Cys Ala Leu Met 

210 215 22 0 

Leu Leu Slu His (Sly Thr Asp Pro Asn lie Pro Asp Glu Tyr Gly Asn 

225 230 2 35 240 

Thr Thr Leu His Tyr Ala Tie Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp lie Glu Ser Lys Asn Lys His Gly 

2 60 2 65 270 

Leu Thr Pro Leu Leu Leu 'Sly Val His Glu Gin Lys Gin Gin Val VH 

275 280 235 

Lys Phe Leu lie Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr 

290 295 ViO 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser lie 

305 ' 310 315 32Ci 

Val Ser- Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg (Slu Tyr Ala Val Ser Ser His His His VH 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 



Ser Ser Glu Asn Ser Asn Pro Glu Asn Val Ser Arg Thr Arg Asn Lys 

570 375 330 



